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EDITOR'S  PREFACE. 


The  extensive  practical  and  scientific  utility  of  the  Statistics  of  Coal^ 
caased  the  first  edition  to  be  speedily  exhausted ;  and  in  the  year  1851,  at 
the  period  of  the  death  of  the  distinguished  author,  he  was  collecting  ma- 
terials for  a  second  edition,  which  have  been  used  in  their  appropriate 
place.  A  large  amount  of  additional  matter  has  been  inserted  from  acces- 
sible sources  upon  coal,  iron,  and  commercial  statistics,  which,  it  is  hoped, 
will  render  the  volume  useful  as  a  work  of  reference  at  the  present  time. 

Although  the  first  edition  embraced  the  entire  subject,  in  all  parts  of  the 
world,  the  wants  of  the  Western  Continent  seem  to  require  one  restricted  to 
North  and  South  America,  and  the  West  Indies — a  scope  which  has  accord- 
ingly been  assigned  to  the  present  edition. 

But  whilst  the  details  appertaining  to  the  Eastern  Continent  have  been 
omitted,  other  portions  have  been  retained  which  include  valuable  material 
belonging  to  the  general  subject.  Among  these  the  Introduction  occupies 
a  prominent  place.  The  omitted  portions  can  always  be  consulted  in  the 
original  edition,  which  must  remain  a  standard  work  of  reference  in  general 
libraries ;  and  even  had  they  been  retained,  the  difficulty  of  collecting  foreign 
statistics,  would  render  it  impossible  to  give  them  a  proper  revision. 

It  has  been  suggested  to  us,  that  the  work  would  have  been  improved  by 
having  the  productive  coal  measures  distinguished  in  the  shading  from  the 
extensive  coal  formations  indicated  in  the  maps ;  but  this  would  require  an 
amount  of  investigation  and  a  knowledge  of  details  which  the  best  geologi- 
cal surveys  do  not  give. 

It  was  intended  to  distinguish  the  additions  in  this  volume  by  placing 
them  between  brackets,  which  has  been  done  in  a. few  cases,  (as  in  the  chap- 
ter OD  Alabama,)  but  as  Mr.  Taylor  made  free  use  of  these  marks  in  the 
first  edition,  and  as  the  new  matter  frequently  entered  the  tables,  the  use  of 
them  was  soon  given  up.  In  general  the  date  of  the  additions  will  indicate 
the  new  matter. 

The  statistic  tables  have  been  extended  from  the  year  1848  (the  date  of 
publication  of  the  first  edition,)  to  the  present  time,  as  far  as  the  scattered 
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nature  of  the  materials  would  allow.  For  these  we  have  been  indebted  to 
various  fitate  geological  reports,  and  those  of  the  different  coal  companies; 
as  far  as  they  have  been  printed ;  Hunt's  Merchant's  Magazine,  De  Bow's 
Review,  American  Almanac,  New  York  Mining  Magazine,  London  Mining 
Journal,  Pottsville  Miners'  Journal,  Philadelphia  Commercial  List;  and  the 
daily  journals  of  Philadelphia  and  New  York. 

For  the  maps  on  the  coal  formations  of  Iowa,  Wisconsin  and  Illinois,  as 
also  for  the  geological  one  of  Alabama,  we  acknowledge  our  indebtedness  to 
the  publications  of  Dr.  D.  D.  Owen  and  Professor  Tuomey,  who  have  per- 
mitted us  to  make  such  use  of  them  as  we  might  desire.  Also,  to  Dr.  Em- 
mons, for  his  valuable  contribution  on  the  coal  formations  of  North  Carolina, 
to  our  <<  Pottsville  Correspondent,"  and  other  scientific  gentlemen ;  to  the 
Philadelphia  Franklin  Institute,  through  Mr.  Hamilton,  the  obliging  Ac- 
tuary, and  to  the  editor  of  the  Commercial  List,  who  have  generously  given 
much  useful  statistical  information  for  this  work. 

In  judging  of  the  value  of  a  coal  from  its  analysis,  allowance  must  be 
made  for  contingencies  which  will  materially  modify  the  result.  Thus,  the 
analysis  may  be  made  from  specimens  better  or  worse  than  the  usual  ave- 
rage, or  from  a  trifling  vein,  which  does  not  present  the  characters  of  the 
entire  mass.  As  a  general  rule,  the  chemist  should  visit  the  mines,  select 
his  specimens,  and  designate  the  strata  from'  which  his  analyses  have  been 
made ;  or  in  cases  where  the  specimens  have  not  been  carefully  labelled  and 
packed  when  selected,  he  will  have  no  sufficient  guarantee  that  they  have 
come  from  the  locality  indicated.  Having  been  formerly  engaged  in  the 
State  G-eological  Survey  of  Pennsylvania,  with  Professor  Rogers,  and  in 
other  geological  explorations,  the  editor  has  been  frequently  impressed  with 
the  necessity  of  caution  in  such  cases. 

It  will  be  found  that  the  particulars  of  some  mines  exceed  those  of  others, 
in  many  cases  equally  worthy  of  more  detailed  mention.  This  has  arisen 
from  the  amount  of  information  and  material  at  hand  being  very  unequal 
for  the  different  localities.  We  have  endeavoured  to  treat  the  subject  as 
impartially  as  the  limited  time  at  our  disposal  would  allow,  and  being 
entirely  unconnected  with  any  coal  interest,  we  trust  this  explanation  will 
account  for  any  seeming  neglect  or  injustice  in  our  statements. 

The  annexed  biographical  sketch,  from  the  Proceedings  of  the  Academy 
of  Natural  Sciences  of  Philadelphia,  for  October,  1851,  is  used  with  the 
sanction  of  its  author,  Isaac  Lea,  Esq.,  L.L.D.,  &o.  &c.,  who  has  kindly 
furnished  us  a  revised  copy  for  this  work,  and  whose  long  intimacy  with  Mr. 
Taylor,  has  rendered  him  peculiarly  competent  for  the  task. 

S.  S.  H. 

Chickiswalnngo  Iron-works,  Columbia^ 
Pa.,  20th  September,  1854. 
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[Taken  from  the  Proeeedings  of  the  Aoadamy  of  Natural  Sciences,  of  Philadelphia,  toI.  5.] 


Mr.  Lea  annouDced  the  death  of  Biohard  Cowlinq  TATXiOR,  which 
took  place  on  Sunday  mornings  the  26th  inst.,  at  his  residence  in  Thirteenth 
street;  in  his  62d  year^  after  a  very  short  illness ;  and  remarked,  that  it  was 
Terj  rarely  that  the  memhers  of  the  Academy  had  to  deplore  so  severe  a  loss, 
as  that  sustained  by  the  death  of  their  distinguished  fellow  member  Mr. 
Taylor. 

In  his  particular  branch  of  Geology  (economic-geology)  he  stood  pre- 
eminent;  and  as  a  mining  engineer,  no  authority  in  this  country,  or,  perhaps,  in 
Europe,  was  superior  to  that  of  Mr.  Taylor.  By  early  education  and  associ- 
ation in  England,  he  became  versed,  in  the  most  thorough  manner  in  these 
important  sciences,  at  an  age  when  such  education  usually  begins.  Hence, 
his  first  literary  production  brought  him  prominently  before  the  learned 
world,  and  he  was  introduced  into  literary  and  scientific  societies,  where  he 
took  an  active  part.  The  first  work  of  importance  which  he  published,  was 
one  on  the  Monastic  remains  of  the  county  in  which  his  father  lived  as  a 
country  gentleman,  and  on  whose  property  there  was  a  noted  Anglo-Nor- 
man ruin.  It  was  this  probably  that  induced  Mr.  Taylor  first  to  turn  his 
attention  to  this  branch  of  knowledge,  and  the  result  was  the  <<  Index  Mo- 
nasticus,  in  the  ancient  kingdom  of  East  Anglia,''  published  in  1821,  in  one 
vol.  folio,"*"  which  at  once  gave  him  a  reputation  for  thorough  investigation 
and  exactness,  which  noted  all  his  after  works,  and  which  has  rarely  been 
excelled.  This  work  was  received  with  so  much  favour,  that  Mr.  Taylor, 
was  induced  at  the  request  of  the  publishers,  to  undertake  that  thorough 
and  learned  work  which  he  called  a  <<  General  Index  to  Dugdale's  Monasti- 
con  Anglicanum,"  in  1  vol.  folio,  with  plates  and  maps,  which  was  pub- 
lished in  1880.  This  took  Mr.  Taylor  two  years  to  complete,  and  was  said 
to  be  so  perfect  as  to  require  nothing  further  to  be  added  in  regard  to  it. 
In  his  profession,  he  had  the  great  advantage  of  a  most  thorough  and  com- 
plete education,  and  he  was  associated  in  some  engineering  engagements 

*  At  a  pnblie  eale  hie  prirate  copy,  with  some  notes,  brought  £30. 
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with  the  late  Wm.  Smith  who  has  b^en  considered  as  ''  the  father  of  British 
Geology/'  on  account  of  his  haying  been  the  first  geologist  in  England  who 
attempted  to  classify  the  rocks  of  that  country,  by  their  characteristic  fos- 
sils ;  and  who  was  said  to  have  preceded  MM.  Cuvier  and  Brongniart  in 
that  important  step,  which  gave  sach  an  impulse  to  this  great  branch  of 
human  knowledge.  Under  such  auspices,  and  by  his  assiduous  application, 
Mr.  Taylor  made  the  most  rapid  advances  in  the  art  of  Mining  and  the 
science  of  Geology.  The  early  relations  of  this  intercourse  ripened  into  a 
friendship  and  sincere  mutual  regard,  which  lasted  through  life. 

With  such  acquirements  he  was  soon  called  into  active  employment,  and 
we  find  him  engaged,  for  a  time,  in  the  important  ordinance  survey  of  Eng- 
land ;  and' he  was  also  employed  by  the  «  British  Iron  Company,''  whose 
extensive  and  valuable  property  in  South  Wales,  he  investigated  and 
reported  upon.  That  portion  of  the  Ordinance  Survey  which  he  executed, 
was  finished  in  a  most  masterly  manner,  and  his  drafts  were  of  the  most 
exact  and  perfect  kind.  His  report  of  the  topography  and  geology  of  the 
mineral  lands  of  the  British  Iron  Company,  were  'so  admirably  executed, 
that  the  Geological  Society  of  London  published  the  mop  and  descriptive 
parts  in  its  Transactions.  In  connection  with  this,  he  executed  a  model  in 
plaster  of  that  part  of  Wales,*  which  received  so  much  approbation,  that 
the  Society  of  Arts  awarded  to  him  their  Gold  Ists  Medal,  which  is  now 
in  possession  of  his  family,  and  he  had  the  pleasure  of  knowing  that  Sir 
Francis  Chantry  had  ordered  a  copy  to  be  made  for  Dr.  Buckland.  Subse- 
quently to  this,  he  was  engaged  for  some  years,  in  England,  in  the  examina- 
tion of  various  mining  properties,  after  which  he  was  induced  to  come  to 
this  country,  and  reside  in  Philipsburg,  Pennsylvania,  where  he  remained 
four  years.  He  afterwards  removed  to  Philadelphia,  for  the  purpose  of 
seeking  that  employment  in  his  profession,  in  which  he  was  so  well  qualified 
to  excel.  Previous  to  this,  however,  he  was  engaged  in  the  survey  of  the 
Blossburg  District,  and  the  line  of  railroad  which  he  completed,  and  made 
an  extensive  and  able  report  in  1832. 

It  was  after  this  time,  in  1834,  Mr.  Lea  first  became  personally  acquainted 
with  Mr.  Taylor,  which  acquaintance  immediately  grew  into  a  friendship, 
which  increased  through  life.  Shortly  after  this,  Mr.  Lea  had  it  in  his 
power  to  have  Mr.  Taylor  placed  in  charge  of  the  exploration  of  the  exten- 
sive coal  and  iron  property  of  the  Dauphin  and  Susquehanna  Coal  Co.,  in 
Dauphin  county,  Pa.,  in  which  Mr.  Lea  had  a  large  interest.  Here  Mr. 
Taylor  remained  about  three  years,  and  developed  the  mineral  resources  of 
this  extensive  mineral  district,  to  the  entire  satisfaction  of  the  Board  of 
Directors.  The  whole  of  the  lands  embraced  42,000  acres,  in  a  rugged, 
mountainous  district,  which  required  an  experience  and  perseverance  which 
few  meik  had  more  of  than  Mr.  Taylor.  The  result  of  this  great  labour 
was  an  elaborate  report,  of  187  pages  in  8vo.,  together  with  about  160 
maps,  drafts,  surveys  and  sections,  which  are  invaluable  to  the  Company, 
and  in  whose  possession  they  now  are.  In  connection  with  this,  during  a 
period  of  cessation,  in  this  country,  of  activity  in  such  works,  he  employed 
himself  in  the  execution  of  a  model  of  this  part  of  the  coal  basin  and  its 

*  This  was  the  first  model  of  the  kind  exeoated  in  England. 
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sarroandiog  mountains,  which  occupied  him  many  months.  This  subse- 
quently heoame  the  property  of  the  Dauphin  Company.  It  embraces  in 
length  about  45  miles,  and  in  breadth  15  miles  of  the  district  it  represents, 
and  is  about  14  feet  long.  It  is  a  complete  geological  and  topographical 
representation  of  this  important  district,  and  would  be  alone  a  monument 
to  a  man  of  science,  if  he  had  never  executed  any  other  labour. 

As  soon  as  the  mining  interests  of  the  country  had  become  relieved  from 
the  pressure  which  had  prevailed  for  a  few  years,  he  again  was  called  on  to 
explore  and  investigate  many  mineral  districts,  connected  with  the  working  of 
gold,  silver,  lead,  copper,  coal,  asphaltum,  &o.     Most  of  the  reports  of  these 
were  published,  and  it  is  believed,  that  in  every  case,  they  were  so  correctly 
executed  as  to  leave  no  doubt  in  the  minds  of  those  who  employed  him,  as 
to  his  judgment,  his  candor,  and  his  scrupulous  representations  of  that 
which  he  was  employed  to  examine.     It  was  one  of  the  characteristics  of 
Mr.  Taylor,  as  all  his  intimate  friends  are  perfectly  ^ware,  that  his  openness 
and  frankness  were  such  as  to  induce  him  never  to  hesitate  to  express  a 
candid  opinion,  or  to  make  known  a  fact,  however  much  it  might  be  against 
his  own  interests.     It  was  this  which  induced  the  most  unbounded  reliance, 
among  his  friends,  on  his  representations.     Beside  the  numerous  engage- 
ments he  had  in  various  States,  he  frequently  had  calls  to  examine  impor- 
tant mines  in  other  parts  of  America ;  the  copper  mines  of  Cuba,  the  gold 
mines  of  Panama,  the  asphaltum  of  New  Brunswick,  &c.     In  Cuba  he  was 
employed  to  examine  and  report  on  the  vein  of  asphaltum  near  Havana,  of 
which  he  published  an  account  in  the  Transactions  of  the  American  Philo- 
sophical Society,  with  a  plan  and  section.     The  last  work  of  this  nature  he 
was  engaged  in,  was  the  examination  of  the  injected  vein  of  asphaltum  at 
Hillsborough,  in  the  Province  of  New  Brunswick,  which  is  now  in  litigation. 
His  testimony  in  this  case,  as  taken  down,  and  since  published,  is  a  speci- 
men of  such  thorough  knowledge  in  his  profession,  such  clearness,  exact- 
ness and  completeness,  as  to  be  worthy  of  all  praise.     It  should  have  a 
place  in  all  geological  libraries.     He  was  greatly  interested  in  this  singular 
litigation,  which  seems,  strange  as  it  may  appear  to  geologists  and  mineralo- 
gists to  depend  on  the  decision  of  a  jury,  whether  an  injected  vein  of 
asphaltum  be  not  a  seam  or  bed  of  bituminous  coal,  belonging  to  true  coal 
measures  !     Nothing  could  be  more  clear,  or  more  to  the  point,  than  Mr. 
Taylors  evidence  to  the  contrary.     While  in  the  examination,  of  various 
districts,  in  his  professional  employment,  he  carefully  noted  every  fact  con- 
nected with  general  geology  and  palaeontology,  and  the  results  were  gene, 
rally  given  in  the  form  of  papers  to  scientific  bodies,  and  published  in  their 
Transactions.     These  will  be  found  in  various  learned  transactions  in  Eng- 
land and  this  country — particularly  in  those  of  the  American  Philosophical 
Society,  the  Academy  of  Natural  Sciences,  and  the  Geological  Society  of 
Pennsylvania,  on  this  side  of  the  Atlantic.     They  all  bear  internal  evidence 
of  a  philosophic  mind,  schooled  in  the  consideration  of  philosophical  facts.  . 
Notwithstanding  what  has  been  said  in  regard  to  all  these  labours  of  a 
most  industrious  life,  the  reputation  of  Mr.  Taylor  will  rest  chiefly  on  a 
work  which  has  not  yet  been  mentioned — his  "  Statistics  of  Coal"  published 
in  this  city,  in  8vo.  pp.  754,  in  1848.     It  included  the  geographical  and 
geological  distribution  of  mineral  combustibles  or  fossil  fuel,  as  well  as 
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notices  of  localities  of  the  various  mineral  bituminous  substances  employed 
in  arts  and  manufactures,  illustrated  by  maps  and  diagrams,  embracing 
from  official  reports  of  the  great  coal  producing  countries,  the  respective 
amounts  of  their  production^  consumption,  and  commercial  distribution,  in 
all  parts  of  the  world. 

The  execution  of  this  work  had  engaged  Mr.  Taylor's  time,  not  neces- 
sarily devoted  to  the  practice  of  his  profession,  during  many  years  of  his 
life*  His  heart  was  set  upon  the  completion  of  it,  and  when  approaching 
to  a  conclusion  it  drew  his  mind  from  all  other  pursuits.  While  it  was 
going  throush  the  press,  he  became  so  ill  that,  for  many  weeks,  his  physi- 
oian  and  his  family  had  little  expectation  of  his  living  to  see  it  completed. 
During  this  period  many  of  the  sheets  had  to  pass  through  the  press  without 
his  inspection,  which  fact  naturally  produced  some  errors.  When  the  work 
reached  the  hands  of  those  interested  in  the  statistics  of  coal,  its  geology, 
and  its  geological  distribution,  it  was  received  with  the  most  entire  satisfac- 
tion. His  intimate  friends  were  the  first  to  congratulate  him  on  the  work 
he  had  achieved,  and  the  criticisms  of  the  press  soon  followed  with  their 
share  of  approbation.*  Dr.  Fitton,  the  distinguished  geologist,  reviewed  it 
in  the  Edinburgh  Review,  and  gave  to  its  author  the  credit  he  so  well 
deserved,  of  which  the  following  is  a  single  paragraph. 

<<  The  inquiries  of  the  author  have  been  extended,  with  marvellous  indus- 
try and  perseverance,  to  every  part  of  the  globe ;  but  as  might  be  expected 
of  an  engineer  residing  in  America,  the  coal  tracts  of  that  country  naturally 
occupy  a  large  portion  of  the  work.  As  these  are  probably  less  known,  to 
most  of  our  readers,  than  the  coal  producing  states  of  Europe,  while  they 
are  beyond  all  (omparison  the  greatest  depositories  of  coal  in  the  world — 
affording  to  that  fortunate  region  the  prospect  of  almost  unbounded  wealth — 
we  shall  confine  our  attention  to  this  part  of  the  work.  But  our  readers 
may  be  assured  that  the  author's  account  of  other  countries  gives  equal 
proofs  of  his  diligence  in  collecting  information." 

The  London,  Edinburgh  and  Dublin  Philosophical  Magazine  and  Jour^ 
nal  of  Science,  in  its  notice  of  this  work,  says,  <<  comprehensive  as  the  title 
of  this  work  appears,  it  does  not  convey  a  just  idea  of  its  scope,  or  the  ex- 
tent of  the  subject-matter.  Did  its  title  stand,  <  Coal  the  civilizer;  its 
natural  history,  productions  and  applications,'  it  would  perhaps  convey  to 
the  casual  reader  a  more  just  idea  of  the  object  and  contents  of  the  work." 
m  *  *  u  Ji,  long  and  intimate  practical  acquaintance  with  mines  and 
mining  operations  in  different  parts  of  the  world,  had  necessarily  led  him  to 
amass  a  great  quantity  of  material ;  the  value  of  which,  as  a  constant  ob- 
ject of  reference  for  his  own  use,  led  him  to  feel  the  utility  of  a  digested  and 
methodized  arrangement  of  those  materials,  in  a  permanent  shape,  for  the 
use  of  others.  But  there  is  found,  throughout  these  pages,  a  pervading 
spirit  beyond  that  merely  materialistic  and  dry  one,  which  the  title  would 
indicate,  and  which  the  professional  engagements  of  the  author  might  have 
led  us  to  anticipate.  We  perceive,  impressed  on  every  section,  the  idea  not 
of  coal  the  mere  wealth  producer,  the  mere  material  instrument  of  the  hu. 

*  That  put  Nlftting  to  Snrope  waa  chiefly  translated  into  Gennan  by  Von  Haner,  and 
pabliihed  in  Vienna. 
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man  animal,  bnt  of  coal  as  an  important  agent  in  promoting  civiliEation. 
It  is  in  the  same  spirit,  and  imbued  with  the  same  everywhere  pervading 
high  moral  sentiment,  that  the  author  more  than  once  calls  attention  to  the 
vastly  greater  importance  of  iron  than  of  gold  and  silver.  We  cannot  con- 
clude without  cordially  recommending  this  work  to  the  attention  of  our 
readers.  While  it  will  be  an  invaluable  book  of  reference  to  every  future 
inquirer  into  the  numerous  economic  questions  connected  with  our  most  impor- 
tant industrial  operations,  and  manufactures,  and  into  the  great  social  ques- 
tions arising  out  of  them,  it  will  form  an  indispensable  part  of  the  library 
of  every  geologist."  / 

The  London  Athenasum  in  its  notice  says,  <<  The  work  of  Mr.  Taylor  will 
command  attention,  and  become  standard  as  a  reference ;  especially  as  it  is 
the  only  one  which  endeavors  to  concentrate  the  knowledge  diffused  through 
so  many  channels,  and  often  attainable  only  in  the  countries  to  which  the 
statistics  refer.'' 

The  press  in  this  country  did  not  withhold  its  proper  appreciation  of  a 
work,  so  important  to  the  great  coal  and  iron  interests  this  side  the  Atlan- 
tic. 

In  the  notice  in  Silliman's  Journal,  it  is  said,  '<  It  is  a  sufficient  guaran- 
tee for  its  completeness  and  accuracy  on  all  points  on  which  it  touches,  that 
it  received,  before  publication,  the  highest  and  most  unqualified  praise  at 
one  of  the  meetings  of  the  American  Association  of  Geologists  and  Natu- 
ralists.'' •  «  «  a  An  examination  of  the  volume,  now  that  it  has  ap- 
peared from  the  press,  gives  us  a  still  higher  opinion  of  the  talents  and  in- 
dustry of  its  author,  and  the  great  value  of  his  labours,"  &c.  The  Journal 
of  the  Franklin  Institute  stated  it  could  scarcely  have  been  thought  possible 
that  one  individual,  especially  in  this  country,  could  have  collected  together 
such  a  mass  of  facts,  and  made  of  them  so  well  arranged  and  so  delightful 
a  book.  Hunt's  Merchants'  Magazine  says,  <<  We  venture  to  say  that,  on 
DO  kindred  subject,  has  a  more  complete  or  perfect  treatise  ever  been  pro- 
duced." 

Beside  the  proficiency  which  Mr.  Taylor  had  acquired  in  economic  geo- 
logy, he  had  devoted  himself  much  to  theoretic  geology,  and  his  knowledge 
of  the  various  formations,  which  make  the  sum  of  the  geological  series,  was 
rarely  excelled  by  his  colleagues.  He  had  applied  himself  more  particularly 
to  the  strata  connecW  with  the  coal  formation,  and  he  was  the  first  person, 
as  Prof.  Silliman  stated  to  a  meeting  of  the  American  Association  of  Geolo- 
gists, who  had  referred  the  Old  Bed  Sandstone,  underlying  the  coal  of  this 
State,  to  its  true  position,  corresponding  with  its  place  in  the  series  of  Euro- 
pean rocks.  He  was  unwilling  to  engage  in  State  surveys,  but  his  aid  was 
sometimes  required  to  assist  in  those  particular  branches  in  which  he  so 
much  excelled.  With  this  view  he,  for  a  short  time,  lent  his  services  to  the 
New  York  State  Survey. 

In  the  year  1832,  he  was  elected  a  member  of  this  Academy,  and  in 
1846,  a  life  membership  was  conferred  upon  him,  ^<  as  a  mark  of  respect 
and  a  just  appreciation  of  its  means  of  usefulness  derived  from  him."  His 
attachment  to  the  Academy  increased  with  his  advancing  years.  Ho  fre- 
quently made  donations  to  it  of  specimens  and  books.  Very  recently,  he 
presented  a  most  elaborate  geological  table  in  manuscript,  coloured  to  repre- 
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sent  the  different  strata,  and  combining  the  analogous  nomcnclatare  of 
various  systems.  This  most  valuable  donation  was  made  to  the  Academy 
on  condition  of  its  never  being  taken  from  the  library,  and  it  cannot  fail  to 
be  most  useful  for  consultation  and  reference. 

At  the  time  of  his  death,  Mr.  Taylor  was  engaged  in  preparing  a  paper, 
for  the  Journal  of  the  Academy,  on  the  fossil  plants  which  he  had  discovered 
in  his  recent  visit  to  New  Brunswick.  The  fossil  fishes  which  he  also  dis- 
covered there,  he  left  with  his  friend,  Prof.  Agassiz,  who  was  to  describe 
the  new  ones  for  him.  All  these  Mr.  Taylor  intended  should  be  deposited 
in  the  collection  of  this  Academy,  to  which  ho  had  already  added  many 
valuable  specimens. 

Mr.  Taylor  was  the  third  son  of  Samuel  Taylor,  of  New  Buckenham,  in 
Norfolk,  England,  and  a  descendant  of  Dr.  John  Taylor,  the  author  of  the 
Hebrew  Concordance.  He  was  born  at  Hinton,  in  Suffolk,  Jan.  18th,  1789. 
His  brothers  and  cousins  were  men  generally  distinguished  by  their  great 
literary  and  scientific  acquirements.  His  younger  brother,  Edgar  Taylor, 
was  a  distinguished  member  of  the  legal  profession  in  London,  and  an  ac- 
complished scholar.  He  was  the  author  of  several  works,  and  remarkable 
for  his  numerous  learned  reviews,  published  in  the  most  prominent  periodi- 
cals in  Great  Britain.  His  cousin,  Kichard  Taylor,  was  the  well-known  and 
able  editor  of  the  Philosophical  Magazine,  which  has  been  the  leading  scien- 
tific Journal  of  England  for  the  last  twenty-five  years.  John  and  Philip 
are  highly  distinguished  as  mining  engineers. 

The  great  services  Mr.  Taylor  had  rendered  science,  have  been  acknow- 
ledged, by  his  being  made  a  member  of  the  principal  Societies  in  England 
and  this  country,  which  embraced  those  branches  of  knowledge  which  he 
cultivated.  He  was  elected  a  member  of  the  Geological  Society  of  London, 
and  of  the  Society  of  Civil  Engineers,  of  that  city.  In  this  country  he  was 
a  member  of  this  Academy,  as  before  mentioned ;  of  the  American  Philo- 
sophical Society;  of  the  Geological  Society  of  Pennsylvania;  of  the  Ameri- 
can Association  of  Geologists  and  Naturalists,  of  the  Franklin  Institute, 

In  a  rapid  survey  of  Mr.  Taylor's  scientific  labours,  it  would  be  difficult 
to  give  any  thing  more  than  a  brief  and  imperfect  list  of  his  writings.  In 
this  sketch  will  not  be  introduced  his  professional  reports,  which  occupied 
the  chief  part  of  his  life,  and  which  were  generally  executed  iu  such  a  sys- 
tematic and  perfect  manner,  as  to  remain  models,  worthy  of  imitation  by 
all  engaged  in  such  works.  Whether  his  beautiful  map  of  the  Ordinance 
Survey,  executed  in  1813 — 14,  was  the  first,  is  not  certain,  but  it  seems  to 
bear  the  earliest  date.  He  subsequently  published,  in  the  Transactions  of  the 
Geological  Society  of  London,  «  Notice  of  two  Models  and  Sections  of  about 
eleven  square  miles,  forming  a  part  of  the  Mineral  Basin  of  South  Wales, 
in  the  vicinity  of  Pontypool,"  (1830.)  "  On  the  Crag  Strata  at  Bramer- 
ton,  near  Norwich,"  (1823.)  «  On  the  Alluvial  Strata,  and  on  the  Chalk 
of  Norfolk  and  Suffolk,  and  on  the  Fossils  by  which  they  are  accompanied," 
(1823.)  In  the  Magazine  of  Natural  History  he  published,  in  1829,  a 
paper  called  the  «  Progress  of  Geology,"  which  was  followed,  in  1830,  by 
another,  the  « Introduction  to  Geology,"  which  was  succeeded  by  <<  Illus- 
trations of  Antedelavian  Zoology  and  Botany^"  and  <<  Notes  on  Natural  Ob« 
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jects  observed  wbilst  staying  in  Cuba."    An  article  entitled  <^A  description  of 
a  Fossil  Marine  Vegetable,  of  the  family  Facoides,  in  the  Transition  Kocks  of 
North  America,  and  some  considerations  in  Geology,  connected  with  it,  with 
an  engraved  specimen  of  the  Fucoides  Alleghanienses/'      <<  A  Description 
of  an  Ice  Storm  at  Philipsburg,  1832."     "  On  the  Geology  and  Natural  His- 
tory  of  the   North-eastern  extremity  of  the  Alleghany  Mountain  Kange 
in   Pennsylvania.     These  papers  were   illustrated   with    many   beautiful 
drawings  and  sections.     In  the  London  and  Edinburgh  Phil.  Mag.,  March, 
1837,  occurs  a  notice  of  a  vein  of  Asphaltum  Chapapote,  called  in  the 
vicinity  of  Havana,  bituminous  coal.    In  the  Philosophical  Mag.,  London,  an 
article  <<  On  the  Carboniferous  Series  of  the  U.  S.  of  North  America,  as  to 
the  actual  position  of  the  Old  Bed  Sandstone  in  America.''    His  first  paper 
published  in  this  country,  was,  it  is  believed,  in  the  American  Monthly  Mag- 
azine, in  1832,  entitled  <<  Section  of  the  Alleghany  Mountains  and  Moshan- 
non  Valley,  in  Centre  County,  Pennsylvania/'     In  the  Trans,  of  the  Geolo- 
gical  Society   of  Pennsylvania,  followed   others  of   great  interest,  «0n 
the  Geological  position  of  certain  beds,  which  contain  numerous  Fossil  Ma- 
rine Plants  of  the  family  Fucoides,  near  Lewistown,  Mifflin  county.  Pa.," 
(1834.)     <<  On  the  relative  position  of  the  Transition  and  Secondary  Coal 
Formations  in  Pennsylvania,  and  description  of  some  transition  or  Bitumi- 
nous, Anthracite,  and  Iron  ore  beds,  near  Broad  Top  Mountain,  in  Bedford 
county,  and  of  a  coal  vein  in  Perry  county,  Pennsylvania,  with  sections." 
« Notices  of  the  evidences  of  the  existence  of  an  ancient  Lake,"  which 
appears  to  have  formerly  filled  the  Limestone  Valley  of  Kishacoquillas,  in 
Mifilin  county,  !l^nna."     <<  On  the  Mineral  Basin  or  Coal  Field  of  BIoss- 
burg,  on  the  Tioga  River,  Tioga  county,  Penn."     <<  Memoir  of  a  section 
passing  through  the  Bituminous  Coal  Field  near  Bichmond,  in  Virginia." 
«  Review  of  the  Geological  phenomena,  and  the  deductions  derivable  there- 
from, in  250  miles  of  sections,  in  parts  of  Virginia  and  Maryland.     Also, 
notice  of  certain  Fossil  Acotyledonous  Plants  in  the  secondary  strata  of 
Fredericksburg,"  (Vir.)*  In  the  Transactions  of  the  American  Philosophical 
Society  he  published  «  Memoir  of  the  Character  and  Prospects  of  the  Cop- 
per Region  of  Gibara,  and  a  Sketch  of  the  Geology  of  the  N.  E.  part  of 
the  Island  of  Cuba."     "Notice  of  Fossil  Arborescent  Ferns  of  the  family 
Sigillaria  and  other  Coal  Plants,  exhibited  in  the  Roof  and  Floor  of  a  Coal 
seam  in  Dauphin  county,  Penn."     <^  Notice  of  a  Vein  of  Bituminous  Coal 
(Chapapote)  recently  explored  in  the  vicinity  of  the  Havana,  in  the  Island 
of  Cuba."     (This  was  jointly  with  Mr.  Clemson.)     In  Silliman's  Journal 
he  published,  « Notes  respecting  certain  Indian  Mounds  and  Earthworks  in 
the  form  of  Animal  Effigies,  chiefly  in  the  Wisconsin  Territory,  U.  S.,  with 
Plans  and  Illustrations."     "  Notice  of  a  Model  of  the  Western  portion  of 
the  Schuylkill,  or  Southern  Coal  Field  of  Penn.,  in  illustration  of  an  Ad- 
dress to  the  Association  of  American  Geologists,  on  the  most  appropriate 
modes  for  representing  Geological  Phenomena,"  (with  illustrative  sections.) 
In  the  Journal  and  Proceedings  of  the  Acad.  Nat.  Sciences,  «  Table  con- 
structed from  a  few  Meteorological  Notes,  chiefly  in  regard  to  the  daily 

*  Mr.  Tftjlor  wm  the  first  to  identify  the  Fredericksbarg  sandstone  with  "  the  oolitio 
group  of  Europe/'  and  in  this  memoir  (Trans.  Geol.  Soc.  of  Fenna.,  Vol.  I.,  p.  325,  1835,) 
b«  figures  the  genera  of  fossil  plants  of  Fredericksburg,  assigning  them  all  to  that  formation. 
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temperature  of  noon,  on  the  East  Coast  of  the  Isthmas  of  Panama,  Port 
Royal,  in  Jamaica,  and  on  the  return  voyage  to  New  York,  for  the  month 
of  Octoher,  1849."  <<  Suhstance  of  Notes  made  during  a  Geological  Re* 
connoisance  in  the  Auriferous  Porphyry  region  next  the  Carrihean  sea,  in 
the  Province  of  Yeraguas  and  Isthmus  of  Panama,''  1851,  with  maps. 
Also,  a  pamphlet  on  the  Anthracite  and  Bituminous  Coal  in  China,  and 
several  articles  in  Hunt's  Merchants'  Magazine  and  in  some  Reviews.  At 
the  time  of  his  sudden  illness,  he  was  engaged  in  a  paper  entitled,  «  On  a 
Yein^  of  Asphaltum  of  Hillsborough,  in  Albert  county.  Province  of  New 
Brunswick,"  which  he  has  left  in  an  unfinished  state,  but  which  was  so  far 
complete  as  to  justify  its  publication  in  the  Journal  of  the  Academy  of 
Natural  Sciences,  1852. 
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PLAN  OF   THIS   WORK. 


Thk  growing  demand  for  the  species  of  practical  information  which  it 
lutt  been  oar  object  in  the  following  pages  to  concentrate,  has  often  sng«> 
gested  itself  to  the  author,  and  doubtless  to  numberless  others.  Perhaps  in 
nocoantry  have  more  frequent  inquiries  been  made  in  relation  to  Coal;  to 
itB  infinite  varieties,  adaptations  and  modifications ;  its  innumerable  deposi- 
tones  and  its  geographicHil  distribution,  than  in  the  United  States  of  Ame« 
rioa. 

•  This  desire,  probably,  originates  in  the  circumstance  that  in  no  country 
lutt  such  rapid  progress  been  made  in  the  development  of  mineral  fuel,  not 
only  for  all  domestic  purposes,  but  as  a  powerful  agent  in  every  department 
of  manufacturing  industry;  notwithstanding  that  enormous  and  almost 
unbroken  forests  still  overshadow  the  land.  The  increasing  demand  and 
corresponding  supply,  the  rapid  expansion  of  the  field  of  industrial  opera- 
tions,  have  no  doubt  awakened  this  solicitude  for  information,  local,  general, 
statistical,  commercial  and  scientific,  on  the  subject  of  coal. 

Acting  under  this  impression  the  author  has  sought  and  gathered  together 
(be  materials — a  great  number  at  least,  to  remedy  the  deficiency  of  which 
ve  speak.  His  design,  at  the  outset,  was  limited  to  the  collection  of  such 
^  statistics  as  seemed  sufficient  for  his  private  guidance.  As  in  all 
Itboors  of  this  description,  the  materials,  during  the  progress  of  the  under- 
dog, accumulated  to  an  extent  fur  greater  than  was  anticipated.  An 
oztended  arrangement  led  to  greatly  increased  labour.  The  sources  of 
information  as  regards  foreign  countries,  being  remote,  its  acquisition  is 
Beoessarily  uncertain  and  tedious :  in  fact  it  has  no  limit,  for  every  day 
famishes  new  facts  to  be  registered.  The  process  never  ends,  because  the 
elements  are  inexhaustible.  We  are  reminded,  however,  by  the  bulk  of 
tbe  matter  on  hand  that  we  have  reached  a  point  at  which  we  may  consign 
^^^  work  to  the  press. 

Preparing  these  pages  in  the  United  States,  we  are  pot  unaware  of  the 
^isadyantages  which  result  from  the  want  of  access  to  many  official  European 
documents,  and  of  reference  to  minor  authorities  such  as  rarely  find  their 
^J  into  American  libraries.  We  may,  in  some  degree,  counteract  these 
deficiencies  by  communicating  to  European  inquirers  a  great  amount  of  in- 
formation which  our  position  has  enabled  us  to  acquire  in  America.  These 
persons  cannot  but  contemplate  with  interest  the  enormous  extent  of  the 
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North  American  coal-fields,  whose  very  existence,  scarce  a  quarter  of  a  cen- 
tury back,'*'  was  unknown,  even  on  their  actual  sites. 

Of  the  surprising  impulse  to  the  interests  of  the  New  World  which  has 
been  communicated  by  this  recent  knowledge,  this  newly  acquired  power; 
of  the  influence  it  has  manifested  in  many  of  the  commercial  and  on  all  of 
the  industrial  department^ ;  of  the  moral  consequences  which  are  perceptible 
in  a  thousand  forms,  we  shall  hereafter  submit  abundant  proofs.  It  will  be 
much  more  difficult  to  speculate  as  to  the  position  to  which  these  combined 
elements  of  prosperity  may  conduct  us  in  the  next  quarter  or  half  century. 
We  draw  the  most  sanguine  inferences  with  relation  to  the  future,  because 
the  experience  of  the  past  twenty-five  years  fully  justifies  such  flattering 
anticipations. 

Something  further  yet  remains  to  be  said  in  relation  to  the  objects  con- 
template in  this  volume,  and  of  the  several  matters  to  which  we  have 
given  a  place  therein.  Our  range  would  have  been  but  narrow  had  we 
limited  the  investigation  to  mineral  coal  alone.  It  is  well  known  that  vast 
deposits  of  combustible  substances  have  been  denominated  and  described  as 
coal,  which  the  lights  of  science  now  show  belong  to  a  more  recent  class, 
and  to  a  variety  of  geological  ages  or  epochs.  We  refer  to  the  brown  coal 
or  lignite  class,  so  abundantly  distributed. 

In  a  large  portion  of  Europe,  such  as  the  Austrian,  Belgian,  French  and 
Prussian  dominions^  the  distinction  is  perfectly  well  understood,  and  i^U 
official  mining  statistics  are,  in  these  countries,  uniformly  arranged  under 
their  appropriate  classification.  In  many  cases  where  errors  have  prevailed, 
we  have  been  enabled  to  correct  them  by  the  aid  of  recent  geological  inves- 
tigations. Still,  modem  science  has  not  yet  penetrated  every  where. 
There  remains,  at  numerous,  but  rarely  visited  points,  vast  fields  of  so-called 
coal,  whose  true  geological  age  we  have  yet  to  learn.  For  the  present, 
therefore,  we  are  unable  to  class  these  combustibles  either  with  the  true 
coals  as  the  older  series,  or  with  the  tertiary  lignites  as  the  newer,  or  with 
any  intermediate  deposits.  This  being  the  case,  it  was  obviously  inexpe- 
dient to  exclude  the  Lionitss  from  our  pages,  independently  of  their  in- 
trinsic value  as  combustibles.  Brown  coal  is  a  valuable  substitute  for  the 
older  coal  where  there  is  a  scarcity  of  the  superior  variety,  as  we  shall  have 
many  opportunities  of  showing. 

In  like  manner,  while  describing  the  lignites,  Peat  seemed  to  demand  a 
proportionate  share  of  our  attention,  and  to  claim  a  place  in  our  columns. 
The  transition  from  one  condition  of  these  combustibles  to  another  is  often- 
time  so  imperceptible  that  they  seem  to*  have  almost  equal  claims  on  our 
notice.  In  its  remarkable  diffusion  over  the  northern  hemisphere  where 
artificial  heat  is  so  indispensable,  and  where  timber  and  other  descriptions 
of  fuel  are  so  little  abundant,  turf  or  peat  forms  a  substitute  of  inestimable 
worth.  In  its  adaptation  to  numberless  useful  purposes,  such  as  the  manu- 
facture of  iron,  the  production  of  gas,  &c.,  modern  science  has  shown  that 
it  possesses  qualities  which  heretofore  were  but  little  suspected.  Thus,  it 
will  be  seen,  our  list  comprehends  a  large  series  of  valuable  products ; 
extending  upwards  from  carbonized  peat  at  one  extremity  to  hard  coals  and 
compact  anthracities  at  the  other. 

*  [Counting  from  1823  to  1B47,  the  date  of  the  anthor'i  publication.— H.] 
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So  oloselj  do  some  bitaminised  ooak  approach  to  the  mineral  bitumens, 
me  of  which  have  even  been  denominated  coal,  as  those  in  the  West  Indies 
«iid  South  Americai  that  we  have  found  it  advisable  to  include  the  BiruMi- 

irOUS  AND  BXSINOnS  MINIBAL8. 

We  did  not  contemplate,  in  preparing  this  work,  to  enter  extensively  into 
the  important  topic  of  the  statistics  of  iron,  but  we  have  found  it  so  inter- 
woven with  matters  essential  to  our  main  subject,  that  a  considerable  mass 
of  information  has  been  necessarily  incorporated  in  our  pages,  where  will 
be  found  the  latest  estimates  and  returns  of  the  amount  of  manufactured 
hoQ  in  all  the  principal  producing  countries,  illustrated  by  a  diagram  of 
their  respective  proportions. 

Explanatory  tables  of  the  current  moneys,  weights  and  measures  of  all 
tlie  leading  nations ;  a  variety  of  statements  of  commercial  facts ;  details  of 
the  respective  tariffs,  customs  and  international  regulations,  in  relation  to 
eoal ;  the  progress  of  railroads  and  canals ;  of  steam  power  and  navigation, 
•nd  a  vast  series  of  analytical  tables,  besides  the  maps  and  diagrams,  also 
oeenpy  poMons  of  the  present  volume.  Among  other  duties,  that  of  bring- 
ing to  uniform  denominations  and  a  common  standard  the  weights,  measures 
•nd  currency  of  so  many  nations,  is  by  no  means  the  lightest.  The  princi- 
pal results  in  our  tables  have  been  calculated  in  the  three  standards  of 
Fnnee,  England,  and  the  United  States. 

Where  the  range  of  inquiry  is  so  wide,  the  number  of  documents  which 
we  have  had  to  investigate  is  correspondingly  large.  We  have  endeavoured 
to  designate  our  authority  for  every  material  fact  which  we  have  adopted. 
This  recognition,  we  conceive,  is  not  only  in  strict  justice  due  to  those 
tnthorities,  but  it  bestows  the  sanction  of  their  names,  and  the  weight  of 
their  testimony  to  every  page  and  paragraph  of  this  volume. 

Let  us  add  further,  that  the  practice  is  attended  with  a  convenience  which 
^ery  inquirer  can  appreciate, — the  enumeration  of  standard  authors  and  the 
direct  reference  to  their  pages.  The  whole  series  thus  forms,  in  the  aggre- 
gate, a  copious  catalogue  of  statistical  and  scientific  authorities.  The  Index, 
we  cannot  but  think,  will  be  found  to  concentrate  a  vast  mass  of  information 
which  has  heretofore  been  dispersed  through  hundreds  of  volumes  in  dif- 
ferent languages,  and  constitutes  of  itself  an  epitome  or  condensation  of  the 
entire  work. 

It  can  scarcely  be  expected  that  in  so  new  and  extensive  a  country  as  the 
United  States  of  America,  any  organized  system  is  in  effective  operation  for 
determining  the  amount  of  coal  yearly  raised  there.  In  regard  to  anthra- 
cite, the  great  avenues  from  the  mines  to  tide  water  admit  of  exact  returps 
of  the  quantity  annually  transported,  and  means  exist,  in  fact,  of  ascertain- 
ing, through  the  returns  of  the  mining  establishments,  the  true  yearly  pro- 
daction. 

Not  so  with  the  production  of  bituminous  coal  in  the  interior.  Of  this 
we  are  wholly  uninformed,  and  the  area  of  the  coal-fields  is  so  large,  that  it 
leems  futile  to  hazard  even  the  roughest  calculation.  In  1840,  an  official 
attempt  was  made  to  acquire  that  information  through  the  instrumentality 
of  the  Census  Act,  but  it  proved,  as  might  be  expected,  a  decided  and 
tcknowledged  failure.  In  1845,  the  Secretary  of  the  Treasury,  in  con- 
formity with  the  direction  of  the  Senate,  made  a  report  of  419  pages,  6th 
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Januirj,  in  relation  to  the  statisties  of  the  United  States.  From  no  county 
or  state  in  the  Union  was  a  single  retnm  obtained  as  to  the  coal  mines. 
Daring  the  same  year,  the  Secretary  of  the  Treasury,  pursuing  the  inquiry, 
with  reference  to  the  settlement  of  the  proposed  tariff,  issued  circulan 
throughout  all  the  states,  asking  information,  among  other  statistics,  as  to 
the  mines,  their  produce  and  prices.  His  report  thereon  of  957  pages, 
dated  3d  December,  1845,  elicited  no  useful  result  on  this  head,  nor  a  single 
return  relative  to  coal. 

The  wide  distribution  of  property  in  America  is  unfarourable  to  the  col- 
lection of  such  statistics.  The  process  must,  at  all  times,  be  unpopular, 
and  the  results  extremely  uncertain.  This  species  of  investigation  savours 
too  much  of  scrutiny  into  the  private  concerns  of  men,  and  is  unsuited  to 
the  spirit  of  republican  institutions. 
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INTBODUCTORT  6EBTCH. 


We  take  for  granted  that  every  one  who  may  chance  to  peruse  the 
sammary  of  Statistics  of  mineral  fuel  which  we  have  embodied  in 
the  present  section,  will  be  impressed  with  the  immense,  importance 
of  those  substances,  particularly  as  developed  of  late  years;  how 
vastly  enlarged  the  area  and  bulk  of  their  production  in  all  conn- 
tries;  how  essential  thev  now  are  to  the  comfort  of  the  human 
family ;  how  much  they  have  done  towards  the  extension  of  the  use- 
fol  arts ;  how  gloriously  they  have  aided  the  progress  of  inventioiv 
and  improvement ;  how  mighty  are  the  results  which  have  followed 
their  increased  application !  For  ourselves,  we  may  remark,  that 
daring  the  investigation  into  the  geographical  distribution  of  coal  and 
the  subordinate  combustibles,  nothing  has  struck  us  more  forcibly 
than  the  abundant  supply  with  which  Providence  has  furnished  the 
inhabitants  of  our  globe,  particularly  in  its  northern  hemisphere. 
We  were  astonished  at  the  almost  numberless  positions  where  mine- 
f a1  fuel  is  attainable ;  especially  in  North  America  and  Europe. 
With  very  inadequate  guides  at  the  outset,  we  have  brought  together 
an  enormous  mass  of  geological  and  statistical  details,  which  exhibit 
an  amount  and  variety  of  fossil  combustibles  which  far  exceeded  our 
original  expectations.  We  have  seen  how  recent  is  the  knowledge 
of  the  existence  of  immense  regions  occupied  by  coal,  and  that  every 
year  new  positions,  new  deposits,  become  known  to  the  traveller,  or 
ve  demonstrated  by  the  geologist.  Through  them,  and  the  enter- 
prise of  the  miner,  a  rich  store  of  intelligence  has  been  acquired,  yet 
much  remains  behind.  We  are  yet  in  the  infancy  of  our  knowledge 
^  regards  vast  areas  of  country.  Busy  as  the  geologist  has  been 
during  the  last  half  century,  how  much  is  yet  to  be  investigated ;  how 
^ide  the  space  yet  untrodden ;  how  ample  the  fields  yet  open  to  the 
scientific  explorer ! 

The  last  quarter  of  a  century  has,  more  especially,  been  prolific  in 
the  discovery  of  the  sites  of  useful  mineral  combustibles,  and  in  the 
extended  application  of  their  products  to  the  service  of  the  commu- 
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nity.  Man  has  not  only  been  taught  increased  facilities  in  adapting 
them  to  the  useful  arts,  but  practical  science  has  apprised  him  of  the 
^reat  value  of  substances  heretofore  accounted  of  little  worth,  yet 
inexhaustibly  abundant,  and  almost  every  where  within  his  reach. 
He  has  acquired,  for  example,  manv  new  facts  illative  to  the  value 
of  peaty  hitherto  among  the  humblest  of  the  combustibles,  yet  the 
almost  universal  production  of  cold  or  temperate  climatesi  and  of 
regions  which  are  entirely  incapable  of  producing  a  growth  of  timber 
or  of  the  larger  plants.  Independent  of  its  applicability  to  the  usual 
domestic  and  agricultural  purposes,  he  has  seen  that  it  can  be  suc- 
cessfully applied  for  gas-lighting,  for  steam  engines,  for  evaporation, 
and  for  every  branch  of  the  iron  manufacture,  commencing  with 
smelting  in  the  high  furnaces,  and  ending  with  the  most  delicate 
manipulations  practised  in  the  working  of  steel.  Thus,  in  compen- 
sation for  the  absence  of  the  supposed  superior  descriptions  of  fuel, 
coal,  for  instance,  nature  has  been  bountiful  of  another,  where  most 
needed;  and  one,  too,  which,  unlike  fossil  coal,  is  reproductive; 
always  renewable  and  renewing.  The  fear,  therefore,  entertained  by 
some  theorists,  that  the  earth  will  be  exhausted  of  its  mineral  com- 
bustibles, may  be  alleviated  by  the  contemplation  of  that  enormous 
supply  of  vegetable  fuel,  which  prevails  where  eventually  it  will  be 
most  needed. 

It  would  be  no  difficult  task  to  show  in  figures  how  vastly  more 
profitable  is  the  application  of  labour  in  the  mining  and  working  and 
transporting  of  coal,  than  in  that  of  the  precious  metals.  The  annual 
production  of  all  the  gold  and  silver  mines  of  North  and  South  Ame- 
rica was  estimated  by  Baron  Humboldt  at  X9,243,000,  and  at  present 
at  less  than  £5,000,000.*  Now,  the  value  of  the  coal  produced 
annually,  in  Great  Britain  alone,  is  computed  at  near  £10,000,000 
at  the  pit's  mouth,  and  at  from  .£15,000,000  to  <£20,000,000  sterling 
at  the  places  of  consumption.  At  the  same  time,  the  value  of  the 
iron,  brought  into  a  manufactured  state  through  the  agency  of  this 
coal,  is  £17,000,000  more.  We  shall  enter  more  particularly  into 
this  subject  in  a  future  page.  We  cannot  but  mark  also  the  superior 
character  and  condition  of  the  inhabitants  of  the  coal  producing  and 
consuming  countries,  such  as  those  of  the  northern  hemisphere,  espe- 
cially since  the  introduction  of  steam  power,  to  that  of  the  people  of 
the  southern  and  tropical  latitudes,  to  whom  coal  has  either  been 
wholly  denied,  or  is  not  applied  to  any  use.  The  industry,  activity, 
moral  culture  and  intelligence  concentrated  around  any  of  the  great 
depositories  of  coal  and  iron  in  the  teny)erate  regions — in  the  anthra- 
cite districts  of  Pennsylvania,  for  instance — ^have  no  parallel  in  the 
countries  from  which  such  treasures  have  been  withheld.! 

*  [Since  the  above  was  written  a  yast  change  hai  taken  place  in  the  prodaction  of  Gold 
by  the  discovery  of  California.] 

f  Let  us  be  permitted  to  cite  a  very  interesting  illostration  of  the  foregoing  remark,  from 
the  state  of  Pennsylyania,  jast  referred  to.  In  1826  commenced  the  first  mining  operations 
in  Schnylkill  county,  and  the  first  concentration  of  settlers  from  all  conntries.  In  1841,  the 
eentral  town  of  PottsviUe,  originating  at  a  later  date  than  we  have  quoted,  contained  the 
following  estabUshmentfl  for  the  edaoation  of  the  children  of  the  miners  and  newly  settled 
residents. 
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The  two  important  mineral  substances,  coal  and  iron,  have,  when 
made  available,  afforded  a  permanent  basis  for  commercial  and  manu- 
facturing prosperity.  Looking  at  the  position  of  some  of  the  great 
depositories  of  coal  and  iron,  one  perceives  that  upon  them  the  most 
flourishing  population  is  concentrated — the  most  powerful  and  mag- 
nificent nations  of  the  earth  are  established.  If  these  two  apparenthr 
coarse  and  unattractive  substances  have  not  directly  caused  that  high 
eminence  to  which  some  of  these  countries  have  attained,  thej,  at 
least,  have  had  a  large  share  in  contributing  to  it. 

In  preparing  this  volume,  our  investigations  have  in  great  measure 
been  directed  to  one  only  of  these  simple  mineral  substances,  coal, 
although  the  iron  has  not  altogether  been  lost  sight  of.  We  will 
take  the  liberty  of  terminating  this  passage,  in  the  words  of  M.  Aug. 
Viachers. 

*^  Coal  is  now  the  indispensable  aliment  of  industry ;  it  is  a  primary 
material ;  engendering  force ;  giving  a  power  superior  to  that  whicn 
natural  agents,  such  as  water,  air,  &;c.,  procure.  It  is  to  industry 
what  oxygen  is  to  the  lungs,  water  to  the  plant,  nourishment  to  the 
animal.  It  is  to  coal  we  owe  steam  and  gas ;  it  replaces,  in  the  work- 
shops and  the  domestic  hearths,  the  charcoal  which  had  become  too 
costly.  Under  the  last  head,  in  our  northerly  latitudes,  it  is  destined 
always  to  acquire  increasing  and  more  general  use.  The  employment 
of  coal  will  henceforward  be  no  other  than  a  question  of  cheapness ; 
and,  in  the  present  age,  the  first  interest  of  industry  is,  above  all,  to 
see  ameliorated  the  ways  of  communication ;  to  lower  the  tolls  upon 
the  routes  and  the  canals.  If  custom-house  officers  still  oppose 
shackles  on  manufactured  products,  they  lower  their  barriers  for  the 
passage  of  the  raw  material." 

PROPORTIONATE  AREAS  OF  COAL  LAND  IN  EUROPE  AND  AMERICA. 

The  following  table*  shows  the  relative  magnitude  of  the  principal 
coal  producing  countries,  and  their  respective  areas  of  coal  land,  to- 
gether with  the  proportions  which  they  severally  bear  to  each  other. 
Those  of  France  and  Spain  are  considerably  less  than  the  actual 
amount.  Coal  occurs  in  almost  every  principal  subdivision  of  Spain, 
but  we  have  only  included  the  Asturias  region. 

Hence,  as  regards  European  countries,  Ureat  Britain  takes  the  first 
rank :  Belgium,  as  regards  territorial  proportion,  occupies  the  second 
rank,  although  in  relative  coal  area  she  is  the  least  of  the  four. 
Pennsylvania,  in  respect  of  territorial  proportion,  is  higher  than  any 
of  these,  being  relatively  one-third:  out  in  absolute  area  of  coal 
formation,  the  four  eastern  colonies  of  British  America  united  exceeds 
them  all,  being  larger  than  that  of  Great  Britain,  France,  Belgium 
and  Spain  conjoined.    This  table  is  not  strictly  perfect ;  since  we 

Six  private  Bchools,  numberiog  479  pupils ;  eight  publio  Bohools,  nambering  472  papils — 
the  annual  average  ezpenie  for  each  pupil  being  only  $5.82 ;  eight  Sunday  schooli,  num- 
bering 1137  pupils;  teachers,  166 ;  total,  2254,  with  a  library  of  1659  volumes. 

It  is  but  just  to  add,  that  of  the  Catholio  school,  comprising  439  of  this  number,  every 
individual  htd  taken  the  pledge  of  total  abstinence  from  intoxicating  drinks /or  li/e» — Notes 
from  the  Miner's  Journal  of  PottsviUOi  January  1,  1842. 

#  See  next  page  for  table. 
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possess  the  areas  of  the  concessions  only  in  France ;  and,  in  Spain, 
only  the  single  coal  region  of  Astorias.  We  add  the  areas  of  Prus- 
sia and  Austria,  but  cannot  state  the  proportions  of  coal  formations 
therein.  The  American  area  of  coal  is  nearly  three-fourths  of  the 
T?hole  amount  in  our  table. 


fjnnnlmAs 

Entire  area 
each  conn- 
try. 

Area  of 
coal  land. 

Propor- 
tions of 
ooal  to 
their 
whole 
areas. 

PropoV" 

tioiiiynl»> 
Uto  parti 
of  HMO  of 
codimM. 

Sq.  miles. 
English. 

Square 
miles. 

Great  Britain,  Ireland,  Scotland  and  Wales, 
Spain,  (Asturias  region,) 
France,  (area  of  fixed  concessions)  in  1845, 
Belgium  conceded  lands, 
Pennsylvania,  U.  States, 
British  Provinces  of  New  Bninswick,  Nova 
Scotia*  Cape  Breton,  and  Newfoundland, 
Prussian  Dominions, 
Austrian  Prov.  containing  ooal  or  lignite. 
The  United  States  of  America,  ^ 
The  twelve  principal  coal  producing  States, 

120,290 

177,781 

203,736 

11,372 

43,960 

81,113 

107,937 

150,000 

2,280,000 

565,283 

11,859 

8,408 

1,719 

518 

15,437 

18,000 
•133,132 

1-10 

1-52 

1-118 

1-22 

1-3 

l^^ 

1-17 
1-4 

64 

18 
9 
S 

84 

98 
734 

184,073 

1000 

PROPORTIONATE  AREAS  OP  COAL   FORMATIONS  IN  THE  UNITED  STATES. 

The  table  we  here  add  will  be  observed  with  great  interest,  on 
account  of  the  enormous  breadth  of  coal  formations  in  the  United 
States.  There  are  yet  several  coal  producing  States  not  enumerated, 
of  which  we  possess  very  imperfect  information. 


Ar.  of  the 

states. 

Coal 

S.  A.  Mit- 

areas. 

Propor- 

states.* 

chell. 

tion  of 

coaL 

Sq.  miles. 

Sq.  miles. 

1.  Alabama, 

50,875 

3,400 

1-14 

bituminous  coal. 

2.  Georgia, 

58,200 

150 

1-386 

about  the  same  amount  in  N.  Oaro- 

3.  Tennessee, 

44,720 

4,300 

1-10 

lin% 

4.  Kentucky, 

39,015 

13,600 

1-3 

5.  Virginia, 

64,000 

21,195 

1-3 

6.  Maryland, 

10,829 

550 

1-20 

7.  Ohio, 

38,850 

11,900 

1-3 

8.  Indiana, 

34,800 

7,700 

1-5 

9.  Illinois, 

59,130 

44,000 

8-4 

10.  Pennsylvania, 

43,960 

15,437 

1-3 

bituminous  and  anthracite. 

11.  Michigan, 

60,520 

5,000 

1-20 

12.  Missouri, 

60,384 

6,000 

1-10 

565.283 

133,132 

nearly  1-41 

bh  of  12  States. 

In  the  persuasion  that  the  diagram  form  always  conveys  more  ac- 
curate impressions  than  mere  tables  which  embrace  a  number  of. 
figures,  we  have  prepared  the  annexed  diagram,  showing  the  Goal 
Areas  of  various  countries,  and  the  best  illustration  of  the  preceding 
statement.  The  details  of  the  coal  areas  in  the  United  States  of 
America,  follow  in  the  next  table. 

^  We  have  adopted,  in  the  column  of  square  miles,  the  areas  of  Mitcheff,  published, 
1836,  rather  than  those  of  Darby  or  McCuUooh. 
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Tlifl  majority  of  tbese  States  ehow  a  far  greater  proportion  of  coal 
than  in  those  of  Europe.  We  omit  from  the  above  table  Bome  de> 
tached  coal  areas  in  Arkanssa,  Missouri  territory,  Massachnsetts, 
and  Rhode  Island,  respecting  vhich  our  information  is  incomplete. 

GENBRAL  BDHHART  OF  COAL  8TATIBTICB. 

We  present,  in  this  place,  a  comparatiTe  Ttew  of  the  cool  opera- 
dons  of  the  larger  coal-producing  countries  of  the  world.  We  should 
have  preferred  to  have  arranged  the  results  simultaneonaly,  in  all  of 
these  conntries ;  but  as  tbe  dates  of  the  latest  returns  are  not,  gene- 
rally,  contemporaneous,  ve  are  compelled  to  a  slight  deviation  from 
an  arrangement  otherwise  desirable.  In  general,  we  adopt  the  year 
1845,  for  the  purposes  of  comparison. 


BsLOiUH. — In  1844-5  there  were  in  full  operation  212  mines,  and 
not  in  work  97  others,  making  in  all  309  mines,  comprising  540  coal- 
pita  in  operation  and  construction ;  and  employing  38,500  miners, 
and  500  steam-engines,  of  an  aggregate  force  of  22,841  horse  power. 
The  product  of  their  labour  was  4,445,240  tons,  which  were  returned 
at  the  value  of  39,844,191  francs,  at  the  places  of  extraction ;  equal 
to  87,689,900,  or  to  Xl,660,000  sterling.  In  1845,  the  quantity 
raised  was  4,960,077  tons. 

Prussia. — In  the  year  1840  there  were  about  752  mines  or  pits 
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of  coal,  anthracite  and  lignite  in  operation.  These  employed  24,024 
miners,  and  produced  3,245,607  tons,  whose  value  is  given  in  the 
official  returns  at  19,687,704  francs,  equivalent  to  83,806,289,  or  to 
£793,860  sterling. 

In  1844,  the  four  coal  provinces  of  Prussia  produced  8,650,000 
tons,  of  the  value  of  22,500,000  francs.  Three  German  States  of 
the  Zollverein  yielded  250,000  tons  of  the  value  of  2,250,000  francs. 

The  Prussian  collieries  in  1844  employed  25,000  miners : — these 
returns  appear  to  be  incomplete. 

France. — During  the  year  1845,  there  were,  according  to  official 
documents,  449  coal  mines  worked  and  unworked ;  employing  80,778 
miners,  and  producing  4,141,617  tons  of  mineral  fuel.  Their  value 
at  the  pit's  mouth  was  39,7^5,432  francs  =  87,663,000,  or  to 
£1,603,106  sterling. 

The  average  quantity  raised  in  each  of  these  three  kingdoms  in 
1845  was  remarkably  similar ;  but  there  is  a  material  difference  in 
the  value  assigned  to  the  coal  at  the  point  of  production.'*' 

Great  Britain. — As  the  details  of  the  production  and  distribu- 
tion of  the  coal  in  this  country  (except  as  regards  the  coasting  trade 
and  foreign  exportation),  are  not  officinlly  registered,  as  in  the  Con- 
tinental States  we  have  previously  cited,  an  exact  comparison  with 
them  can  scarcely  be  instituted.  We  may  state,  however,  that  about 
1845-6,  the  current  estimate  of  the  total  production  of  coal  in  the 
British  mines  was  thirty-one  and  a  half  millions  of  tons ;  whose  value 
at  the  place  of  extraction  was  considered  to  be  ^9,100,000  sterling,! 
=  232,000,000  francs,  or  J44,000,000  annually. 

We  have  before  us,  however,  another  statement,  in  which  the  pro- 
duction for  the  year  1845,  is  rated  as  high  as  34,754,750  tons  ;  of 
which  one  third  was  exported  or  shipped  coastwise,  and  two  thirds 
were  consumed  in  the  interior.  The  value  assigned  is  ^9,450,000, 
equal  to  J45,738,000. 

Austria. — The  fifth  European  government  in  whose  provinces 
coal  or  lignite  abounds,  and  in  which  there  has  been  a  considerable 
increase  m  the  extraction  of  those  substances  of  late  years,  is  the 
Austrian  Empire.  We  are,  however,  unable  to  institute,  with  accu- 
racy, a  comparison  with  those  countries  we  have  just  cited.  The 
provinces  which  contain  coal  and  lignite  comprise  an  area  of  about 
150,000  English  square  miles,  but  how  much  of  this  is  covered  by 
coal  formations  does  not  appear  to  be  determined,  except  partially. 
In  1845,  there  were  only  659,340  tons  produced.  The  consumption 
since  that  period  has  greatly  increased,  owing  to  the  extension  of 
iron  works,  manufactures,  railroads,  and  steam  navigation  on  the 
Danube,  on  the  Adriatic,  &c.  Bohemia  alone  produces  the  greater 
half  of  this  coal. 

^  The  ProMian  official  Tftlaaiions  and  the  English  eBtimates  are  much  lower  than  those  of 
France  or  Belgium.  While  the  aggregate  cost  of  all  descriptions  of  mineral  fuel  in  France 
was  fixed  at  more  than  Hi  francs  per  English  ton,  the  coal  and  anthracite  of  Prussia  were 
at  7  franosi  and  lignite  only  2  francs.  While  the  coals  of  France  are  yalued  at  14  francs  per 
ton,  and  those  of  Belgium  at  13.93  francs,  those  of  Great  Britain  have  only  been  nominated 
at  7.43  francs. 

t  Mr.  Tennant,  in  1846. 
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UNITED  STATES  OF  AMERICA. 

One  of  the  most  characteristic  features  of  this  immense  countrj, 
18  that  of  the  enormous  area  of  forest  and  mountain,  which  remain 
almost  in  their  primitive  solitude.     Within  these  regions,  vast  ranges 
of  coal  formations  exist;  their  limits,  imperfectly  defined  by  the 
geologist,  and  scarcely  more  productive  now  than  at  the  period  of 
the  earth's  first  occupation  by  the  aboriginal  races.    Under  such  a 
condition  of  things,  it  were  scarcely  just  to  compare  them  with  the 
well  worked  fields  of  European  industry.    It  must  suffice  that  we 
exhibit  the  proportionate  extent  of  surface,  occupied  by  coal  forma- 
tions, as  compared  with  the  aggregate  area  of  the  whole  country. 
This  we  have  partly  efiected  in  a  previous  page,  and  we  can,  to  some 
extent,  show  an  approximate  estimate  of  the  annual  production. 

In  a  few  of  the  older  States  which  border  on  the  Atlantic,  the 
extraction  of  mineral  fuel  commenced,  as  it  were,  but  yesterday. 
Yet  has  it  advanced  with  a  rapidity  unprecedented  in  the  world,  and 
already  has  attained  an  importance  among  the  industrial  occupations, 
which  it  would  be  difficult  to  estimate  in  figures. 

Pf(^pwrtionate  Areas  of  Coal  to  the  whole  of  the  United  StateSy  and 

to  the  Coal  producing  States. 

Square  miles.  Aorei. 

^  United  States  contains,  exclusive 
of  Texas  and  Oregon,  2,280,000  =  1459,200,000 

The  exact  boundaries  or  areas  of  coal' 
and  anthracite  formations  cannot  yet 

be  exactly  defined,  in  each  State :  in  I     1331 32  =      85,204,480 
a  previous  table  we  have  detailed  the  ' 

closest  approximation  to  those  re- 
sults at  present  attainable.  J  « 

The  aggregate  area  of  the  twelve  coal 
producing  States  is,  666,288  =    861,781,120 

The  United  States  coal  area  is  thus  shown  to  be  one  seventeenth 
part  of  the  entire  area  of  the  States  (with  the  exceptions  stated),  and 
to  be  one  fourth  part  oif  the  aggregate  area  of  the  twelve  principal 
coal  States.  ,        ,    . 

If  we  are  to  credit  the  Census  returns  in  1840,  the  relative  propor- 
tions of  capital  employed  in  coal  mining,  iron  ma-king,  and  lead  and 
other  minerals  mined,  was  then  as  follows,  viz. » —  ^ort  <«• 

Employed  in  the  iron  trade  in  the  United  States,       '^J^JJf^J J^ 
In  lead  and  other  minerals,  -        -         '         *        « 002*2^1 

In  coal  operations,       ...        -         '        '        OfZUyWA 

128,476,656 

We  shall  demonstrate,  in  the  progress  of  thU  rolonw,  hw 
and  enormous  has  been  the  increase  in  these  mAtters,  but  «ip< 
as  relates  to  coal  operations  in  the  United  States 
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From  the  final  Report  of  the  seyenth  Gensns  of  the  United  States, 
the  total  area  of  this  country,  including  the  territories,  now  called 
States,  is  set  down  at  2,981,123  square  miles. 

Mr.  Kennedy  estimates  it  at  3,230,572  square  miles. 

Production  of  coal  and  anthracite  in  the  United  States, — ^By  re- 
turns to  Congress,  made  under  the  census  act  of  1840,  the  following 
summary  of  the  coal  trade  of  that  year  was  obtained.'*' 


Number  of  tons  of  2240  lbs.  each, 
Nnmber  of  workmen  employed, 
Capital  invested. 
Proportion  of  capital  to  prodnotion, 


Anthracite. 


863,489 

3,043 

$4,355,602 

$5  per  ton. 


Bituminous  coal 

28  bushels    to 

one  ton. 
—1 


985,828 

3,768 

1,868,862 

$2  per  ton. 


Total 


1,849,817 

6,811 

6,224,464 


We  well  know  that  these  returns  are,  in  general,  much  understated, 
and  it  is  also  understood  that  no  returns  whatever  were  rec^ived  from 
whole  districts,  so  that,  for  statistical  accuracy,  few  persons  place 
any  reliance  upon  the  results.  The  difficulty  arose,  partly  from  in- 
attention in  the  agents,  but  still  more  from  a  natural  unwillingness 
among  individuals  concerned,  to  make  known  their  private  affaird, 
their  capital,  and  the  amount  of  their  business  undertakings. 

Production  of  anthracite  in  1845,  2,023,052  tons,  entirely  derived 
from  Pennsylvania.  In  1846,  2,343,992  tons.  In  1847,  2,982,309 
tons.     In  1853,  5,195,000  tons. 

Bituminous  coal  mined  in  Pennsylvania  is  supposed  to  have 
amounted  to  1,300,000  tons  in  1852. 

Of  the  amount  of  bituminous  coal  annually  consumed  it  is  impos- 
sible to  hazard  even  a  guess,  but  it  is  doubtless  considerably  less  than 
that  of  anthracite. 

Were  we  to  offer  a  very  rough  approximation  to  the  result  for  the 
year  1847,  we  might  say,  aggregate  of  anthracite  and  bituminous 
coal  nearly  5,000,000  tons.  Value  at  the  pldce  of  production, 
$7,500,000.    Value  at  the  place  of  consumption,  J20,000,000. 

In  each  case,  being  probably  below  the  actual  result. 

Among  all  the  states  in  the  American  Union  we  can  only  make 
selection  of  one,  which  admits  in  strict  fairness  of  being  compared,  in 
its  details,  with  the  coal  countries  of  Europe.  This  comparison  is 
interesting,  and  gives  a  striking  proof  of  the  remarkable  mineral 
importance  and  the  flattering  prospects  of  a  country  so  advantageously 
circumstanced. 

Pennsylvania. — Unlike,  the  countries  of  continental  Europe, 
mineral  statistics  are  here,  owing  to  the  free  character  of  its  political 
institutions,  attainable  with  considerably  difficulty.  There  are  no 
records  of  the  number  of  mines  in  operation,  of  the  number  of  work- 
men employed,  the  population  supported  in  the  coal  districts,  the 
amount  of  production,  its  cost,  and  numerous  details  of  interest  with 

•  Hasard*B  U.  S.  Statistical  Register  of  1840,  p.  359 ;  also  Hunt's  Merchant's  Mag.  1842, 
p.  287 ;  also  Baltimore  Report^  Nor.  16, 1843. 
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which  the  periodical  returns  of  France,  Prussia,  Belgium,  &;c.,  min- 
utely abound.  The  attempt  to  acquire  this  information  during  the 
process  of  taking  the  United  States  census  of  1840,  was  only  par- 
tially successful.  The  objections  and  difficulties  attending  the  for- 
mer inquiry,  will  scarcely  be  obviated  eyen  by  a  more  perfectly 
digested  plan,  and  a  more  effective  organization  on  a  future  occasion. 

'Pennsylvania  contains  43,960  square  miles  =  28,134,400  acres. 
The  areas  in  this  state  which  are  occupied  by  anthracite,  semi-bitu- 
minous and  bituminous  coals,  equal  to  9,862,d00  acres. 

Hence,  it  appears,  that  Pennsylvania  has  more  than  one-third  of 
her  whole  superficies  covered  by  productive  coal  formations ;  a  pro- 
portion more  than  three  times  greater  (relatively)  than  Great  Britain, 
the  most  productive  of  the  European  countries,  and  almost  double 
the  proportionate  coal  area  of  the  British  American  coal  producing 
provinces.  Our  previous  table  has  shown  that  there  are  three  other 
states,  in  the  Union,  namely,  Kentucky,  Virginia  and  Ohio,  that  pre- 
serve the  same  ratio  of  one-third,  as  Pennsylvania.  Indiana  has 
one-fifth,  and  Illinois  has  no  less  than  three-fourths  of  her  §ntire 
area  occupied  by  the  carboniferous  strata.  These  six  sovereign 
states  comprise  279,755  square  miles,  and  average  each  46,626 
square  miles^  approaching  nearly  to  the  size  of  England,  which  has 
49,643. 

Tom.  Minen. 

Production  in  1840. — The  census  return  shows 

of  anthracite,         .        .        -        -        .        859,686        2997 
Of  bituminous  coal,  returned  in  bushels,     -        415,023        1798 

In  Pennsylvania,        -     1,274,709        4795 

The  foregoing  abstracts  illustrate  the  coal  statistics  of  the  most 
important  countries  in  the  world.  We  now  proceed  to  present  the 
details  for  the  purposes  of  comparison,  in  a  concentrated  form.  The 
results,  for  the  first  time  brought  under  review,  are  of  a  very  inter- 
esting nature. 

FRODUOTIOir  07  OOMBT78TIBLBS. 

TalU  of  the  Comparative  Production  of  the  Six  Principal  Coal 
Countries  in  the  World,  in  the  year  1845. — To  enable  us  to  exhibit 
the  relative  annual  production  and  value  of  the  coal,  anthracite  and 
lignite  or  brown  coal,  in  the  six  great  coal-producinff  countries  of  our 
globe,  in  the  year  1845,  which  is  the  latest  year  m  which  we  can 
now  present  a  series  of  contemporaneous  statistics,  we  have  prepared 
the  following  illustrative  statement.  It  is  scarcely  necessary  to  ob- 
serve, that  in  the  two  succeeding  years,  up  to  the  time  of  publishing 
this  work,  a  regular  increase  has  been  simultaneously  going  on,  in 
all  the  countries  enumerated,  and  apparently  at  about  a  correspond- 
ing ratio*  The  present  table  shows  the  Relative  proportions,  in  each 
1000  parts,  yielded  by  each  country,  in  1845. 
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The  accompanying  diagram  represents  tliese  proportionate  results 
in  a  simple  and  intelligible  form. 
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Tbe  rstnms  of  the  productions  of  coal  during  the  yens  1846  and 
184'  luTe  not  all  reached  va ;  those  received  Till  be  fonod  under 
thnr  appropriate  heads. 

Gmparatim  ratio  of  Inereated  Production  in  Twenty  Years. — It 
is  a  matter  of  very  great  atstistical  interest,  in  illustration  of  the 
condition  of  a  highly  important  branch  of  industrial  economy,  to 
'^certain  the  actual  progress  which  has  simultaneously  been  made,  in 
tbe  demand  for,  and  consequent  consumption  of,  the  mineral  combus- 
tibles,  during  some  years  past.  With  a  view  to  effect  such  a  resnlt, 
ind  thereby  to  indicate  this  progress  in  a  comprehensive  form,  we 
liiTe  computed  the  contemporaneous  advance,  of  five  principal  coal 
prodacing  countries,  during  the  space  of  twenty  years  prior  to  Ist 
Jinaarj,  1846 — that  is  to  Bay,  from  1825  to  1845  inclusive.  For  a 
portion  of  these  countries  we  have  official  returns  for  1846,  and  even 
ulate  as  1847;  bnt  we  are  constrained  to  omit  them  in  this  table, 
Winae  their  insertion  would  prevent  a  just  and  accurate  comparison 
*i'li  the  rest;  more  especially  as  the  latest  years  show  a  greatly 
'ccelerated  ratio  of  increase.  The  following  table  exhibits  the  ad- 
^ance,  per  centum,  during  the  twenty  years  aforesaid,  in  the  mining 
^iDtries  named. 


L  Pennsylvania,  production  of  anthracite  only,  that 

of  bituminous  coal  being  unknown,  o^-A 

II.  Great  Britain,  the  production  and  general  con- 
sumption are  not  registered.  i  -n  -  -  u 
Exports  to  foreign  countries  and  British 

settlements  abroad,  _  "1" 

General  shipments  at  the  miDW,  fw  ex- 

portation  and  for  homo  con^oinption,  J7 

Brought  into  the  port  of  London,  83 

ni.  Prussia,  indigenous  production,  '** 

IV.  France,         do.  do.  \^\ 

V.  Belgium,      do.  do.  "^ 
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Hence  it  appears  that  as  regards  the  highest  rates  of  increase, 
Pemfsylvania  tar  outstrips  all  her  contemporaries  of  the  old  world 
within  the  common  period  of  twenty  years.  It  is  to  be  regretted 
that  no  means  exist  for  ascertaining  the  advance,  made  in  her  pro- 
duction, by  Great  Britain,  during  the  same  interral.  The  increase, 
whatever  it  may  be,  is  well  known  to  be  considerable,  and  it  certainly 
must  bear  some  analogous  proportion  to  the  enlargement  of  the  manu- 
facturing departments.  The  home  consumption  of  coals  in  South 
Wales  alone  is  not  less  than  5,000,000  tons  per  annum.  In  our  next 
table  we  shall  pursue  this  subject  of  accelerated  production  yet  more 
in  detail. 

Onward  movement  of  the  Coal  Trade. — The  purport  of  the  follow- 
ing comprehensive  statement  is  to  show  the  advance,  per  cent.^  in  the 
production,  the  importation,  the  exportation,  and  the  consumption,  of 
mineral  fuel  in  the  principal  countries  of  Europe  and  America.  We 
have  computed  it,  where  practicable,  during  three  periods ;  that  is  to 
say,  during  the  ten,  the  fifteen,  and  the  twenty-five  years  prior  to 
1846 : — the  first  period  being  from  1835  to  1845,  and  the  second 
from  1830  to  1845,  ^nd  the  third  from  1820  to  1845  inclusive.  The 
production  of  Great  Britain  cannot  be  exactly  known  and  compared; 
we  therefore  merely  exhibit  the  increase  in  relation  to  shipments, 
exports,  consumption  in  London,  &c. 

PropartianaU  increase,  per  centum,  of  the  Prodttction,  Importation,  Eocporiation, 
and  Consumption  of  Mineral  Combustibles,  in  contemporaneous  penods. 


Countries. 


L  Pennsylrania, 

IL  Great  Britain, 

in.  Aiutria, 
rv.  France, 

y.  Belgium, 
VL  PniMia, 


General  ihip'ts, 
Port  of  London, 
Foreign  Exports, 


•s 

i§ 

it 

'o  5 

Importa- 

Exportation. 

^   ^^ 

tion. 

Increaae. 

(^ 

A& 

10 

254 

dimin'd. 

increasing. 

15 

1057 

to  Canada. 

16 

94 

26 

134 

increase. 

15 

66 

25 

101 

15 

401 

25 

904 

10 

90 

15 

410 

16 

125 

230 

25 

284 

688 

10 

71 

15 

95 

148 

25 

> 

514 

10 

65 

828 

166 

15 

112 

1126 

220 

25 

154 

777* 

§ 


11 

a  " 


154 
870 

48 


It  is  scarcely  necessary  to  remark,  that  these  proportions  bear  no 
relation  to  the  amount  of  production,  &c.,  in  any  of  the  countries 
named ;  but,  as  already  announced,  they  simply  represent  the  com- 
parative periodical  progress  mKde,  per  centum,  in  each  of  those  coun- 

^  This  is  the  increased  exportation  to  France  cnlj.    That  to  Holland  is  greater. 
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tries.  We  have  in  the  foregoing  tables,  made  our  computations  on 
the  four  epochs  of  ten,  fifteen,  twenty,  and  twenty-five  years ;  because, 
by  such  subdivision,  we  are  enabled  to  illustrate  more  faithfully  the 
contemporaneous  increase  than  if  the  comparison  had  been  limited  to 
a  single  term.        ^ 

We  have  now  placed  before  the  reader,  in  the  most  concentrated 
form  of  which  the  matter  is  suspectible,  the  means  of  judging,  with 
perfect  accuracjj^,  of  the  wonderful  increase  in  the  mining  and  com- 
mercial disposition  of  mineral  fuel  that  has  taken  place  in  our  own 
times.  We  here  observe,  for  instance,  that  in  the  fifteen  years  prior 
to  1846,  Belgium  increased  95  tons  on  every  100,  in  i830 ;  that 
Prussia  added  112  to  evenr  100 ;  that  France  added  125  to  every 
100 ;  and  Austria's  rate  of  increase  was  not  less  than  410  on  each 
100.  The  ratio  of  Great  Britain  cannot  be  pointed  out,  except  that 
she  increased  her  foreign  exportation  five  fold  in  the  same  space  of 
time.  But  the  most  remarkable  advance  on  record  is  in  the  case  of 
Pennsylvania,  where,  on  every  100  tons  of  coal  produced  in  1830, 
the  absolute  increase  ^is  represented  by  1057  tons  m  1845. 


SUMJf  ABY  OF  STATISTICS  OF  MINBRAL  FUEL. 

The  following  pages  contain  a  resum^  of  what  we  have  elsewhere 
exhibited  in  detail ;  viz.  of  the  entire  range  of  our  present  knowledge, 
regarding  the  production,  importation,  exportation,  and  consumption 
of  fossil  fuel,  within  all  the  principal  coal  producing  and  coal  con- 
suming countries  in  the  world ;  together  with  their  periodical  rates 
of  increase  down  to  the  present  time;  derived  from  every  official 
return  accessible  to  us. 

Gbeat  Britain — Increased  General  Production. — Owing  to  the 
absence  of  official  records,  applying  to  the  general  production  of  the 
collieries  throughout  the  United  Kingdom,  we  are  constrained  to 
leave  this  as  a  matter  of  inference,  from  the  results  which  we  have 
to  adduce.  We  know,  however,  that  its  rate  of  increase  has  been 
rapid,  especially  in  all  the  manufacturing  districts ;  probably  even 
much  more  so  than  that  of  exportation.^ 

Increased  Shipments  for  Home  and  Foreign  Consumption^  from  the 
Ports  of  Production.— From  4,365,000  tons  in  1819,  to  11,264,750 
tons  in  1845  ;  being  at  the  rate  of  158  per  cent,  in  twenty-six  years. 
This  quantity  is  supposed  to  be  about  one  third  of  the  entire  produc- 
tion of  the  United  Kingdom.  The  declared  value  advanced  from 
£145,943  in  1828,  to  £970,462  in  1845 ;  or  569  per  cent,  in  seven- 
teen years. 

Increased  Exportation  of  Goal — To  the  colonies  and  British  pos- 
sessions, from  71,000  tons  in  1819,  to  375,302  tons  in  1845;  or 
428  per  cent,  in  26  years ;  to  France,  from  39,180  tons  in  1825,  to 

*  1S53.    From  a  lat«  English  paper  we  learn  the  following : — 

Capital  inyested  in  the  British  ooal  trade,  £10,000,000. 

Anooal  production,  37,000,000  tons. 

Valae  at  pit'i  moath,  £10,000,000.    London  alone  consumes  8,600,000  tons. 
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647,967  tons  in  1845,  =  1561  per  cent,  in  20  years ;  do.  from  24,800 
tons  in  1820,  to  647,967  tons  in  1845,  =  2512  per  cent,  in  25 years; 
to  Russia,  1450  per  cent,  in  25  years ;  do.  375  per  cent,  in  15  years; 
Denmark,  1800  per  cent,  ia  15  years ;  Pmssia,  1214  per  cent,  in  15 
years ;  United  States,  287  per  cent,  in  15  years ;  do.  British  and 
Colonial,  184  per  cent,  in  15  years ;  East  Indies  and  Ceylon,  2025 
per  cent,  in  15  years;  British  West  Indies,  126  per  cent,  in  15  years; 
Germany,  417  per  cent,  in  14  years ;  .Italy,  323  per  cent,  in  9  years. 
Increased  number  of  British  vessels  laden  with  coal  for  foreign  ports, 
in  the  six  years  from  1840  to  1846  inclusive,  142  per  cent. 

Increased  Shipments  from  the  Collieries  of  the  North  of  England 
— viz.  from  the  ports  of  Newcastle,  Sunderland,  and  Stockton-on- 
Tees,  for  foreign  and  home  consumption  collectively. — From  820,620 
tons  in  1710,  to  6,128,282  tons  in  1842,  =  646  per  cent,  in  132 
years;  from  2,985,560  tons  in  1810,  to  6,123,282  tons  in  1842  =  151 
per  cent,  in  32  years ;  from  3,160,956  tons  in  1832,  to  6,123,282 
tons  in  1842,  =  93  per  cent,  in  10  years.  For  home  consumption^ 
50  per.  cent,  in  18  years,  ending  1842. 

For  Foreign  Consumption  only From  157,014  tons  in  1820,  to 

1,784,988  tons  in  1845,  =  1036  per  cent,  in  25  years.  In  1773, 
there  were  only  13  collieries  in  the  Newcastle  district,  which  num- 
ber increased,  in  1828,  to  59,  with  an  annual  productive  power  of 
8,123,922  tons.  In  1844,  this  productive  power  was  estimated  a( 
13,000,000  tons,  and  the  number  of  collieries  had  increased  to  124, 
and  of  pits,  to  192 ;  besides  6  other  collieries  in  other  parts  of  the 
same  field,  and  300,000  tons  which  were  superseded  by  the  inland 
coal.  The  shipments  of  coal  to  foreign  parts,  from  this  district,  has 
increased  from  50,805  tons  in  1810,  to  1,784,988  tons  in  1845;  being 
at  the  rate  of  3168  per  cent,  in  35  years. 

Increased  Importation  of  Coal  into  the  Port  of  London  hy  Sea  and 
Land.— From  1,667,301  tons  in  1822,  to  3,461,199  tons  in  1845, 
=  108  per  cent,  in  23  years;  from  300,000  tons  in  1699,  to  3,461,199 
in  1845,  =  1057  per  cent,  in  146  years;  from  2,079,275  tons  iu 
1830,  to  3,461,199  tons  in  1845,  =  66  per  cent,  in  15  years. 

♦1846,  -  -  2,953,755  Tons. 

1847,  -  -  3,280,420     '' 

1848,  -  -  3,418,340     " 

1849,  -  -  3,339,146     " 

1850,  -  -  3,553,304     " 

Increased  Foreign  Shipments  of  Coal  from  Hull. — 7,463  tons  in 
1833,  to  42,789  tons  in  1845,  =  477  per  cent,  in  12  years.  From 
Liverpool,  50,561  tons  in  1833,  to  123,456  tons  in  1845,  =  146  per 
cent,  in  12  years. 

Scotland — Has  a  greatly  increased  production  of  coal,  but  for 
the  same  reason  as  in  the  case  of  England,  we  possess  no  precise 
returns  of  the  aggregate.  This  enlarged  production  is,  in  great 
measure,  applied  to  the  purposes  of  home  consumption,  especially  to 

*  From  Official  Reports. 
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the  yarions  departments  of  iron  making,  which  has  advanced  with 
surprising  rapidity  since  the  discoverj  of  the  Black  Band  ore. 

Exportation  to  Foreign  Parts  increased  from  31,940  tons  in  1828, 
to  229,513  tons  in  1845 ;  equivalent  to  617  per  cent,  in  seventeen 
years.  But  the  recent  excess  of  production  is  mainly  reserved  for 
home  use. 

South  Wales. — We  have  no  returns  in  relation  to  the  advanced 
production.  Judging  from  the  increased  number  and  power  of  the 
Welsh  iron  works,  the  home  consumption  of  coal  must  be  greatly 
augmented.  It  has  been  asserted,  in  1844,  that  one  third  of  the  iron 
consumed  in  the  known  world,  is  produced  in  the  mineral  basin  of 
South  Wales,  and  upwards  of  five  million  tons  of  coal  are  annually 
consumed  in  its  manufacture,  and  for  other  purposes,  within  the  coal 
field. 

Foreign  Exports The  exports  of  South  Wales,  in  1833,  amounted 

to  24,981  tons.  In  1845,  four  only  of  the  principal  ports  exported 
237,577  tons.  The  entire  increase,  probably,  does  not  fall  short  of 
1000  per  cent,  in  twelve  years. 

SJiipments  to  London — Increased  from  34^000  tons  in  1828,  to 
81,725  tons  in  1843,  or  172  per  cent,  in  15  years. 

Increased  General  Shipments  for  Some  and  Foreign  Consump- 
tion.—Vrom  904,896  tons  in  1828,  to  1,700,000  tons  in  1841,  =  88 
per  cent,  in  thirteen  years. 

The  shipments,  therefore,  do  not  keep  pace  with  the  home  con- 
sumption required  for  the  iron  works,  &c. 

France. — Increased  Indigenous  Production  of  Coaly  AnthracitCy 
and  Lignite,  in  29  years. — From  869,410  tons  in  1815,  to  3,639,446 
tons  in  1843,  the  ratio  is  203  per  cent. 

Table  of  the  relative  Increased  Production  of  Mineral  Combustibles 
in  France;  representing  the  production  in  1787  as  1.00. 


Ycnrf. 

Faol, 

Time, 

Proportio 

Date. 

TODI. 

Tean. 

1787 

212,910 

1.00 

1820 

1,078,560 

33 

4.06 

1830 

1,836,950 

43 

7.62 

1840 

2,960,015 

53 

12.89 

1843 

3,639,446 

56 

16.09 

1845 

4,141,617 

58 

19.45 

Increased  value  of  Indigenous  Production  tn  France,  in  28  and  31 

years. 

In  1S14.        In  1842.        In  1845. 

Value  in  Francs,  6,082,447       33,497,779       39,705,432 

"      U.S.  Dolls.,  1,316,950         6,476,237         7,663,000 

"      Engl.  Sterling,  272,097         1,352,472         1,603,106 
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Increased  ratio  of  value  in  28  years  =  897  per  cent. ;  in  31  years, 
489  per  cent. 

Inereoied  Importation  of  Mineral  Fuel  into  France^  $inee  1820. 


Imported  in  1820,         In  1845, 
Tons.  Tons. 


From  Great  Britain  to  France,     24,800  to     647,967  = 
From  Belgium  "  224,100  to  1,376,100  = 

From  Prussia  "  27,500  to      237,200  = 

Total  imported  into  France,       276,400  to  2,116,272  = 


Per  cent,  in 
35  yean. 

2612 
514 
762 
665 


And  an  increase  on  the  total  importation,  since  1802,  of  1756  per 
cent,  in  43  years. 

Hatio  of  Increased  Consumption  of  Mineral  Combustibles  in 
France — ^Distinguishing  the  indigenous  fuel  from  the  indigenous  and 
imported  combined,  in  the  periods  of  thirty  and  fifty-eight  years, 
prior  to  1846. 


Dates. 

Indigenous  only. 

General  Consumption. 

Tons. 

Periods  of 
years. 

Increase 
per  cent. 

Tons. 

Increase 
per  eenL 

1787 
1815 
1845 

212,910 

869,410 

4,141.617 

30 
58 

375 
1853 

399,130 
1,096,820 
6,251,790 

470 
1467 

Belgium. — Increased  number  of  Coal-pits  in  operation  or  in  con- 
struction, — ^From  314  pits  or  points  of  extraction,  in  1830,  to  660, 
in  1840. 

Number  of  Miners  increased  from  29,253  in  1830,  to  38,490  in 
1844. 

Production, — ^Within  about  thirty  years  there  have  been  one  or 
two  periods  of  ebb  and  flow.  Thus,  from  1802  with  2,635,000  tons, 
to  1832,  it  was  reduced  to  2,249,000  tons,  or  17  per  cent,  decrease 
in  thirty  years;  and  from  2,249,000  tons  in  1832,  increased  to 
4,960,077  in  1845,  or  120  per  cent,  gain  in  thirteen  years. 

The  increased  value  in  the  same  interval  being  from  16,957,500 
francs  in  1832,  to  55,400,000  francs  in  1840,  or  226  per  cent,  in 
eight  years. 

Increased  annual  produc-  T  Liege,      1830  to  1845,     537,100  tons, 
tion  in  the  Belgian  pro-(  Hainault,    "  "      1,757,346    " 

vinces,  (Namur,       "  "    '     111,873    " 

Total  increase  from  2,553,000  tons  in  1830,  to  4,960,000  tons  in 
1845,  or  94  per  cent,  in  fifteen  years. 

Increased  Importation  from  Cheat  Britain. — From  770  tons  in 
1831,  to  36,440  in  1841,  and  about  20,000  tons  in  1847.  The  im- 
port trade,  being  of  subordinate  importance,  was  reduced  to  only 
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11,071  tons  from  England,  and  about  the  same  quantity  from  France, 
in  the  year  prior  to  1847. 

The  manufacture  of  iron  has  advanced  so  rapidly  that  there  were 
more  tons  produced  from  the  furnaces  of  a  single  province,  Hainault, 
in  1846,  than  in  the  entire  kingdom  of  Belgium,  only  five  years 
before. 

Increased  Exportation  of  Bituminous  Coal  from  Belgium^  chiefly 
to  JVancc.— Advance  from  621,560  tons  in  1830,  to  1,856,978  in 
1846,  =  118  per  cent,  in  sixteen  years.  Upwards  of  1,700,000  tons 
in  1847. 

In  the  fifty-eight  years  from  1787  to  1845,  the  exportation  of  coa. 
from  Belgium  into  France  increased  twenty-seven  fold,  or  2708  per 
cent.  That  to  the  Low  Countries,  in  the  seven  years  between  1885 
and  1842,  advanced  nineteen  fold.     To  other  countries  no  advance. 

Increased  annual  Consumption  of  Coal  in  Belgium, — Advance 
from  2,162,000  tons  in  1880,  to  2,670,000  in  1840.  The  domestic 
consumption  in  1847  was  probably  upwards  of  4,000,000  tons. 

Holland. — ^The  quantity  of  coal  received  from  England  has  in-  . 
creased  sixty-seven  per  cent,  in  the  ten  years  bietween  1881  and 
1841,  since  which  it  has  diminished  forty-eight  per  cent,  in  1845. 

That  from  Belgium  has  augmented  1940  per  cent,  in  the  seven 
years  from  1885  to  1842.  There  is  a  large  increase  from  the  Prus- 
sian provinces. 

Kingdom  of  PRUSSii. — Increased  Importation  of  Bituminous 
Coal, — Advance,  154  per  cent,  in  twenty-six  years;  from  1882  to 
1844, 112  per  cent,  in  twelve  years. 

Increased  Importation  of  Coal  from  England. — ^From  15,956  tons 
in  1881,  to  184,487  tons  in  1845,  about  ten  fold,  or  1050  per  cent., 
in  fourteen  years. 

Rhenish  Provinces  op  Prussia. — Exportation  to  Prance. — ^From 
27,500  tons  in  1820,  to  287,200  in  1845;  777  per  cent,  increase  in 
25  years. 

In  the  fifty-eight  years  from  1787  to  1845,  the  exportation  into 
France  advanced  twenty-three  fold,  or  2822  per  cent,  increase. 

Increased  production  of  Bituminous  Coal  in  the  provinces  of  the 

Lower  Bhine — Saarbruck From  288,000  English  tons  in  1817,  to 

700,000  tons  in  1844,  =  200  per  cent,  in  twenty-seven  years. 

Westphalia. — Increased  production  of  Coal. — ^From  870,268  En- 
glish tons  in  1819,  to  1,200,000  in  1844,=  224  per  cent. 

Prussian  Silesia. — Increased  production  of  Bituminous  Coal.-^ 
From  285,000  English  tons  in  1817,  to  850,000  tons  in  1844,  =  200 
per  cent,  in  twenty-seven  years. 

Prussian  Saxont. — Has  doubled  her  production  in  twenty-one 
years. 

Hansb  Towns. — Increased  Importation   of   Coal  from  Chreat 
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Britain.— From  26,500  tons  in  1789,  to  227,539  tons  in  1845,  =  759 
per  cent,  in  fifty-six  years.     See  ZoUverein. 

Denmark. — Increased  Importation  from  Great  Britain. — ^From 
61,392  tons  in  1828,  to  168,153  tons  in  1845,  =  170  per  cent,  in 
seventeen  years. 

Norway — Increased  Importation  of  Bituminous  Coal  from  Eng- 
land.—From  3,771  tons  in  1831,  to  15,894  tons  in  1841. 

Sweden. — From  Great  Britain. — Increase  from  6,150  tons  in 
1831,  to  26,941  tons  in  1841. 

Russia. — Increased  Importation  of  Bituminous  Coal  from  Eng- 
land. — 

From  42,061  tons  in  1835,  to  150,422  tons  in  1845,=  257  per  cent. 
From  2,316  tons  in  1810,  to  150,422  tons  in  1845,  =  1150  per  cent. 

in  twenty-five  years. 
From  1820,  to  150,422  tons  in  1845,  =  7400  per  cent. 

in  twenty-eight  years. 

HvxQARY. — Increased  production  of  Bituminous  Coal. — ^From 
1823  (average  of  ten  years)  14,500  tons,  to  33,076  tons  in  1845;  207 
per  cent,  in  twenty-three  years. 

Bohemia. — Increased  consumption  of  Coal  in  Prague  in  ten  years. 
—From  10,000  French  tonnes  in  1830,  to  24,000  in  1839. 

Production.— Mx^nced  from  122,000  tons  in  1832,  to  340,000 
tons  in  1845«  =  170  }H>r  cent,  in  thineen  years. 

ArsTKTA. — Increased  prodnction  of  coal  in  the  empire,  firom  1838 
to  1846,  216  per  cent. 

Tncrctued  consumption  of  Coal  in  Vienna  in  ten  jfcars. — From 
SOW  French  tonm^s  m  lSSl\  to  10,000  in  1S89. 

Up^HT  and  Lower  Austria  increased  production  47  per  cent,  in 
four  Tcar^  from  18S0  to  1SS4. 

lncr<^a«cvl  pr^^lu^^tion  of  combustibles  in  the  Austrian  Empire,  from 
20l\000  ton*  in  18S2.  to  TOi\iH>0  tons  in  1S46,  =  2S4  per  cent-  in 

fourteen  warsk 

* 

liKKMAX  St\T!5S. — Pni^iau  or  In'^rman  Custom-house  League — 
The  t^e^tsAf  /,^//fv*vtw,— Incrww^i  tmiv't.jrtVw  frc^m  Gmt  Britain, 
frv>m  44.0SS  tons  in  18SK  to  2^7.%^^/  tons  in  ISixX  being  417  per 
cent*  in  fourte^^n  yv^ar** 

i^^ne'^.u  ^-j^tvtoftVn  ft\>m  the  '/.oHvicrein — ili\440  loiis  in  1S34, 
10  SVAl.M^  toi\*  in  1S4S,  bcinc  t>0  per  cent,  in  nine  year^ 

l^^ncral  wo\iru>ent  of  o^vuls  in  the  states  of  tVe  liTf^rr.an  As$i>ciation 
->ft\MU  iSi!.TtNO  lott*  in  ISS4.  to  OiVxlHV  in  l>4,^  =  lil  per  cent. 
<if  inoToastc  in  nine  \\>arjk 

Sr  \l\\-  .Not^iihst*ndii\^  o«r  inab;^:TT  to^  i^.h^strjite  ^;*y,  jcreciiiion 
the  mininc  stAti*tJo*  xNf  Sj^ain.  >*y^  wmt  noi  overJ^v^l  t>;e  ^o:  that  it 
aeems  d<>snncs;  to  b<s^^^ne  one  of  ihc  xn^xst  x-aJnabJe  of  lie  o^r.::i5ental 
Oi>al-{Mvs}uoin|t  <s>n»tne^    tn  »«)y^&'«iU  m^n^  U^  Am^iia^  c«J-£eId 
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is  probably  not  exceeded  by  any  other  on  the  continent,  and  as  re- 
gards the  number  and  quality  of  its  coal  seams,  it  is  no  less  distin- 
guished, although  it  is  one  of  the  latest  brought  into  operation. 

Great  expectations  have  been  formed  as  to  the  national  value  of 
-  this  district,  and  much  enterprise  has  already  been  attracted  to  the 
development  of  its  important  mineral  resources;  especially  those  of 
bituminous  coal  and  iron  ore. 

The  coal  business  is  comparatively  in  its  infancy,  but  promises  a 
rapid  progress  in  future.  Thus  the  amount  shipped  coastwise  from 
the  port  of  Gijon,  in  1842,  was  14,100  tons,  and  in  1844  was  41,400 
tons. 

United  States  op  America. — Imported  Coal. — The  only  coun- 
tries from  which  coal  ever  finds  its  way  into  the  United  States,  are 
Great  Britain  and  British  America,  and  the  contributions  from  thence 
appear  to  be  annually  diminishing.  For  a  time  there  was  an  increas- 
ing foreign  importation;  viz.  from  22,123  tons  in  1821,  to  181,551 
tons  in  1839.  By  the  operation  of  the  American  tariff,  this  advance 
was  not  only  checked,  but  a  retrograde  mSvement  was  produced,  so 
as  in  1843  to  amount  to  only  41.163  tons,  by  the  United  States  re- 
turns. By  the  last  annual  return,  that  for  1847,  the  entry  of  foreign 
coals,  whether  from  Europe  or  from  British  America,  was  148,021 
tons;  of  which  from  12,000  to  15,000  tons  were  re-exported,  for  the 
service  of  the  English  steamships.  1850, 180,439  tons  were  imported 
into  the  United  States;  1853,  231,508. 

INCREASED   PRODUCTION   OF  AMERICAN  COAL  AND  ANTHRACITE. 

Bituminous  Coal. — ^We  have  already  indicated  that  we  possess  no 
authentic  data  for  determining  the  progressive  production  of  this  de- 
scription of  fuel  in  the  United  States.  Such  informal  details  as  have 
reached  us,  will  appear  in  the  proper  place ;  and  we  can  only  remark 
here  that  the  rate  of  increase  is  evidently  very  rapid. 

Anthracite, — Of  this  important  combustible  we  shdll  have  much  to 
say,  and  we  possess  abundant  testimony  upon  which  to  found  our 
calculations.  The  production  of  anthracite  may  be  said  to  be  entirely 
confined  to  the  State  of  Pennsylvania,  which  possesses  a  numerous 
and  interesting  group  of  coal  basins  of  various  sizes  and  characters. 

Our  returns  show  that  the  consumption  of  anthracite, — in  other 
words,  the  coal  trade, — commenced  with  365  tons  in  the  year  1820 ; 
that  the  production  reached  48,047  tons  in  1837 ;  that  it  had  in- 
creased to  881,026  tons  in  1837,  and  advanced  to  three  millions  of 
tons  in  1847 ;  without  including  much  that  is  consumed  on  the  spot, 
in  the  mining  districts,*  or  in  the  interior  of  the  country. 

The  increased  production,  therefore,  was,  in  the  first  ten  years, 
viz.,  from  1827  to  1837,  1735  per  cent.;  in  the  second  ten  years, 
viz.,  from  1837  to  1847,  240  per  cent. ;  and  in  the  twenty  years 
previous  to  1848,  that  is,  from  1827  to  1847,  6150  per  cent. 

We  introduce  another  view  of  this  subject,  which  exhibits  this 
accelerated  increase  in  the  consumption  of  anthracite,  perhaps,  with 
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yet  greater  perBpicuity.  The  amount  ir hich  ir as  periodically  for- 
warded to  market,  exclasive  of  the  consumption  in  and  near  the 
{>laces  of  production  and  which  has  not  been  estimated,  is  as  fol- 
ows: 

♦Aggregate  in  the  21  years  from  1820  to  1840,  in- 
clusive, '  6,847,172  tons. 
In  the  succeeding  7  years  to  1847,  inclusive,           12,871,961    " 

Total  furnished  from  the  commencement,         19,219,133  tons. 

From  1848  to  1853,  inclusive,  23,841,358  tons. 

Total  furnished  from  the  commencement,  43,060,491    ^^ 

With  this  we  terminate  our  compendium  of  the  coal  statistics,  into 
whose  details  we  shall  enter  at  lar^e  further  on:  our  immediate 
object  being  that  of  showing  the  rapid  increase  in  the  annual  pro- 
duction of  coal,  all  over  the  globe,  within  the  last  quarter  of  a  cen- 
tury. 


PRODUCTION  OF  IRON. 

We  have  already  exhibited  in  the  diagram  form,  the  superficial 
areas  of  the  principal  coal  producing  countries  of  the  world,  and  also 
the  squares  of  the  coal  production  of  the  same  countries,  in  the  year 
184o.  We  are  induced  to  occupy  a  small  space  here,  by  a  similar 
mode  of  illustration  in  regard  to  the  production  of  iron,  in  the  same 
year,  by  the  chief  manufacturing  countries. 

In  the  preparation  of  the  materials  forming  this  volume,  we  never 
contemplated  to  devote  any  part  of  it  to  the  subject  of  iron.  The 
statistics  of  coal,  which  we  undertook  to  elucidate,  seemed  to  promise 
a  task  of  quite  suflBcient  magnitude  to  keep  us  in  full  occupation. 
Nevertheless,  we  have  found  Siat  the  rapid  advancement  of  the  coal 
trade  was  so  intimately  connected  with  the  contemporaneous  process 
of  the  iron  manufacture  that  we  have^  almost  unconsciously,  been 
led  out  of  our  nrescribed  path ;  and  having  collected  some  interest- 
ing results  by  the  way^  we  give  them  insertion  in  their  appropriate 
place>». 

We  now  only  propc^e  in  this  placo^  to  introduce  a  Jliafram  show- 
ii^;:  the  cv^ndition,  as  to  production,  of  the  iron  mana&ctarr  or  smelt- 
ing, in  the  year  1S4A,  the  latent  year  in  wluch  we  couli  obtain  a 
series  of  contemporary  returns.  • 

Tlw  T^pe^'tir^  proportions  ar^  as  follows : — 

I.  iir^t  Britain^        ....  £.fvX\(VOO 

i,  ruite%l  $tat^        ....  ^'^OiOOO 

S.  Flraac<k 4+S.OOO 
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i 

4.  BlUBia,          ..... 

400,000 

5.  ZoUverein,  or  Prussian  States, 

800,000 

6.  Austria,                  .... 

190,000 

7.  Belgium,     ..... 

150,000 

8.  Sweden,      ..... 

145,000 

9.  Spain,  (1841)         .... 

26,000 

10.  All  other  European  countries. 

50,000 

45 


Total,      4,411,000 


Diagram  of  the  Production  ofJrtm  mi  1845. 
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Great  Britaii 

2 

a.           United  SUtes. 

1 

IS.           602^000  tons. 

8                              4 
France.                    Russia. 

a     D 

448^060  tons.            400,000  tons. 

J, 

200,000  toi 

5 

PraaaiMi 

ZAUrenin. 

6 
Austria. 

7                           8                      9 
Belgium.              Sweden.      All  other  Bnro- 

pean  countries. 

n 

a 

a        a      a 

M0.0OO  tons. 

190,000  tons.         150,000  tons.        145,000  tons.     76,000  tons.    | 

Make  of  Iron  in  England. 


VnnMuia 

Iron  piodneed. 

Twn.                             blwt 

ton*. 

1880               ■                860 

678,417 

1840           .           402 

1,396,400 

1843 

1,215,850 

1845 

1,612,500 

1848 

1,998,568 

1850           -           459 

2,380,000 

1862           -           655 

2,701,000 

1854 

2,250,000 

Persons  empIoTed  in  mining, 

120,000 

''Doling  the  ten  months  ending  Nov.  5, 1858,  Great  Britain  ex- 
ported $75,000,000  worth  of  iron,  and  by  far  the  largest  portion 
vtf  taken  by  tiie  United  States.  Of  pig-iron,  the  United  States 
f^Ted  57,000  tons,  and  Holland,  which  comes  next  upon  the  list, 
took  13,000.  Of  bar,  bolt  and  rod-iron,  the  United  States  took 
^530  tons,  or  nearly  six  times  as  much  as  Canada,  which  receiy- 
ri  the  next  largest  amount."'*' 


*  From  the  London  Chronicle. 
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Iron  Trade  of  the  United  Kingdom. 
Total  exports  from  the  United  Kingdom  in  1852 : 

Pig-iron,  -  .  .  -  - 

Bars  and  Rails,  .... 

Rods,      -..-.- 

Of  which  were  shipped  to  the  United  States : 

Pig-iron,  -  -  -  -  - 

Bars  and  Rails,  .... 

Rods,  .  -  .  -  - 


Tons. 

240,491 

548,996 

18,696 

808,183 

Tons. 

104,230 

834,224 

1,439 

489,893 

868,290 


Leaving  tons, 
for  the  requirements  of  the  rest  of  the  world.* 

We  insert  the  following  tahle  from  page  331  of  the  first  edition 
on  the  Annual  Production  of  Pig  and  Cast-iron  in  Great  Britain, 
France  and  other  European  countries,  and  in  the  United  States  of 
America : 


Yean. 

0.  Pritain. 

France. 

• 
Bolgiam.-  Zollere- 

U.  Statet. 

Attftria.  Sweden. 

RosriA. 

Ton*. 

Tons. 

Tons. 

rein. 
Tone. 

Tons. 

Tons. 

Tons. 

Tons. 

1S41 

1,327.012 

377.142 

PO.OOO  i 

287,000 

151.000      90,000  1  300,000 

1S42 

i..'i4:.:v>o 

3tfy.4,'»« 

121,000  .  10M40 

1SO,000 

1S4,1 

1.216.000 

410.377 

i  210.000 

330,000 

1S44 

1,6:.S.200 

42l..'»JJS 

1.S3.791  ,  2^0,000 

4SM00 

1 

100.000    3SO,000 

1S4^ 

I..M2.000 

44S.V»00 

166,000  .  300,000 

502.000 

190,000  1 

145,000    400,000 

1S4S 

I.WS,.S6S 

S4S,000 

1849 

1  2.000,000 

e.so.ooo 

1S,S0 

.  2..'^S0.000 

400,U00 

160,000 

133,500  ,  189,000 

1SA2 

1  2.701,000 

1S.\4 

2.2,S0,O00 

; 

RA 

ILROAD 

S. 

Aftor  jvissinc  from  coal  to  iron,  ve  are  almost  unavoidably  tempted 
to  diverge  yot  further,  to  the  subject  of  railroads^  steam-engines,  and 
steam  vossols, — so  closely  do  all  those  matters  seem  interwoven  with 
each  other,  beinc  at  one  and  the  same  time  both  cause  and  effect,  in 
relatkMi  to  the  enormous  increase  of  coal  proiluction.  in  all  parts  of 
the  world.  Thus  we  are  impelle^l  to  notice  the  astonishing  extension 
of  rAi1ro,nds  in  our  day,  whereby  the  ooaK  the  iron,  and  the  other 
minerals  have  beivuwe  more  J^^nerally  accessible,  and  consequently 
more  valuable,  in  proportion  as  they  Van  be  transported  with  cheap- 
ness  and  rapidit v  to  t  neir  several  markets. 

•  l.«\n«li^n  Mt»m£  .lonn^al,  .^jmH  Uu  1S.S4* 


INTRODUCTION. 


4T 


The  following  statement  shows  the  actual  number  of  miles  of  rail- 
way finished  and  in  progress  in  Europe  and  America,  in  1844. 

Miles. 

In  Great  Britain  and  Ireland,  -  -  -  2069 

In  Prussia  and  Germany,  ....  2500 

hYuLiice,  124:1  miles  finished^  ...  1750 

In  Russia,  ......  1500 

In  the  United  States  of  America,  ...  8688 

11,507 

In  England,  in  1845,  there  were  obtained  from  Parliament  new 
railroad  acts  for  8543  miles ;  up  to  1846,  the  total  number  of  miles 
authorized  to  be  made  in  Great  Britain  was  7494  miles,  and  to 
January  1st,  1847,  8384  miles,  besides  1862  miles  already  made. 

la  France,  in  the  same  year,  the  number  of  miles  completed, 
commenced,  and  proposed,  was  3874 — ^whose  estimated  cost  was 
$297,220,000,  or  £61,600,000 

In  Belgium,  there  were  282  miles  of  railroad  in  operation  in  1842, 
348  mttes  in  1844,  and  386J  miles  in  1846,— costing  £5,789,872. 

In  the  Zollverein,  there  were  completed  24  railroads  in  1843,  of 
the  length  of  1730|  miles. 

In  aU  Q-ermany,  in  1844,  3565  English  miles,  in  43  railro&ds. 

United  States  of  America, — By  an  unofficial  article,  dated  June, 
1846,  it  appears  that  there  were  then  in  operation  in  the  United 
States  an  aggregate  length  of  4731  miles,  which  was  constructed  at 
the  cost  of  |l27,417,758,  equivalent  to  £26,325,983. 

From  the  data  furnished  up  to  that  time,  we  collect  that  the  capital 
invested  in  railroads  alone,  independent  of  private  and  local  under- 
takings, had  augmented  nearly  five-fold  in  ten  years. 

Daring  the  year  1846,  the  total  amount  of  completed  railroads  in 
the  United  States  had  reached  the  aggregate  of  4864  J  miles. 

In  the  beginning  of  1847,  there  were,  according  to  the  report  of 
the  postmaster-general,  of  finished  railroads  4752  miles  ;  in  progress 
and  projected,  264  miles ;  total,  5016  miles.  Omitting  the  gigantic 
project  of  the  Oregon  railroad. 

Thus,  at  the  commencement  of  1847,  we  find  that  the  number  of 
Biles  of  completed  and  partly  finished  railroads  in  the  principal 
countries  of  Europe  and  America,  amounted  to  no  less  than  20,000 
miles ;  being  within  a  few  thousand  miles  of  the  entire  circumference 
of  the  globe.  Those  in  Europe  were  supposed  to  require  6,157,000 
tons  of  iron.  Added  to  this,  the  government  of  British  India  has 
had  surveys  undertaken  for  2000  miles  of  railroad,  with  a  view  of 
commencing  a  general  system  of  railway  in  that  extended  empire. 

1853. — The  number  of  miles  of  railway  now  in  operation  upon  the 
surface  of  the  globe  is  34,776,  of  which  16,180  are  in  the  Eastern 
Hemisphere,  and  18,590  are  in  the  Western,  and  which  are  distri- 
bated  as  follows : — 
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MUei. 

ID] 

United  States, 

17,817 

Belgium,    . 

5 

British  Provinces,    . 

823 

Russia, 

4 

Island  Cuba,    . 

859 

Sweden,     . 

Panama,  . 

81 

Italy, 
Spam, 

1 

South  America, 

60 

Oreat  Britain, . 

6,976 

Africa, 

Germany, 

5,840 

India, 

1(1 

France,  • 

2,480 

Steam  Engines  employed  for  purposes  of  indttsiry^  and  also  in  mining  enterpr 
exdusive  of  thai  employed  in  navigation  and  locomotiDes. 


Franoe. 

Belgium. 

H 

Great  Britain. 

Franoe. 

Belgiom 

t 

Fixed 

iteMtt 

engines. 

Hone 
power. 

Fixed 

itCAm 

enginet. 

Horse 
power. 

Newcastle 

or  north  of 

England 

ooal  field. 

Horse  power. 

Fixed 

steam 

engines. 

Horse 
power. 

Fixed 

•team 

engines. 

H( 
poi 

1835 
1837 
1838 
1839 

948 
1,843 
3,332 

2,459 

14,051 
24,144 
27,877 
33.308 

882 
1,044 
1,044 

19,458 

25,3l3i 

35,512 

1840 
1843 
1844 
1845 

19,397 

ComwalL 

44,000 

2,595 
3,845 
4,114 

35,197 
45,781 
50,188 

1,049 
1^448 

ST 

Henoo,  it  is  shown  that  the  amount  of  horse  power  employee 
mining  and  manufacturing  enterprise  in  France  increased  257 
cent,  in  ten  years ;  and  in  Belgium  94  per  cent,  in  only  five  yet 
Our  English  returns  are  incomplete. 


Steam  tessels  of  Oreat  Britain^  the  United  States,  Franee  and  Russia,  dkitfy 

gaged  in  Commeree* 


6*rMit  Knhiimt  «jrWiiMrt  <y^  her  l\4^mim* 

In  1814«  onlj  one  steamboat  in  the  British  Empire, 
Iterehant  miaiiae^     ••.... 


War  steamers  ia  cwmmUsiiNi*  and  haUdiag  maU ; 
sNamets,  ladiaa  aavT« 


C  (HaNi  CoHMW 


The  tniveeHm  sseamh  lat  was  Uaaehed  ai  Pitts- 
h«r)(.  v4i  the  Ohkvs  hv  l>iItMii»  in  1$1L 

l«t«raal  aavlMli^Ni 

iVasliag  m^te^aat  mariae^f  aaittaf 


1833 
1535 
l$3r 
1^8 
1:^4 
1S4^ 
1$48 

isa 


Kow 


388 
554 
830 
810 
9«« 
918 
iUOO« 


il7^ 
;i34 


Tonnage. 


$ieamVs*tats  4«  the  Wir^i^m  wateie  al>iiMw 


l?4# 

8M 

IS44 

1 

IM5 

1*4* 

l.5<» 

«k 

^ 

i$4r 

-      :» 

89^800 

114.000 
ll$»r72 


Horse 
power. 


78,000 


15X473    57,017 
I     2«3J!«0 

3i*.5*r 

i       M.4n» 
I       8^.$S» 


•  Haat*^  Macaiiae.  Jaa^  t^M. 

t  Mer^haato*  Magasiae^  ¥VhMiMC?.  1:^48. 
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United  Statet, 


Bulmg  toniage  on     ''  •     • 

1851,  tteamboati  on  the  Lakes,  U..  S.,  . 
LoooBotiTe  engines,  .        .        . 

Wtt  ittBiBktTBf  •••••• 

Ixdofire  of  13  sailing  and  8  steamers,  haying  61 
gant,  and  reyenae  yessels. 


/Vane*. 


Stnmboats, 

M  U 


M 
U 

a 

M 


Vv  iteamen  in  oommission,  and  building, . 
it  ti  it 


£u$9%a. 


w  tf  steanerB, 


Tears. 

No. 

Tonnage. 

Horse 
power. 

u 

46,011 

180 

212,000 

1840 

350 

6,980 

1846 

11 

1847 

13 

1833 

75 

8,800 

2,638 

1835 

100 

12,100 

3,863 

1837 

124 

19,900 

5,408 

1840 

225 

11,422 

1844 

238 

12,789 

1845 

247 

13,250 

1846 

259 

M 

68 

1847 

66 

14,570 

1847 

82 

Guns. 
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The  steam  marine  of  the  United  States  is  immense,  amounting  in 
1852,  according  to  Andrews's  Report,  to  1390  vessels,  with  anaggre- 
pte  tonnage  of  417,226  A»  of  which  96  (tonnage  91,475  H)  were 
Mean  steamers,  529  were  coast  steamers,  (tonnage  121,025  f }),  765 
lere  interior  steamers,  (tonnage  204,725  i|),  of  which  601  (tonnage 
135,559  i'f)  were  on  the  riyers4 

The  Mercantile  Marine  of  Ghreat  Britain  and  United  States. 

During  the  year  1853  there  were  bnilt  and  registered  in  the  United 
Cngdom  645  sailing  vessels,  of  a  collective  burden  of  154,956  tons; 
15S  steamers,  with  a  tonnage  of  48,215,  making  the  total  aggregate 
tf  ships  bnilding  during  the  year  of  203,171  tons,  independent  of  the 
Tesseb  built  in  the  colonies. 

A  striking  fact  in  the  ship  building  of  the  United  Kingdom,  is  the 
lipid  increase  of  iron  ships.  Of  the  153  steamers  built  last  year, 
UT  were  of  iron.  Of  the  sailing  vessels,  10  were  built  of  iron,  ave- 
itgiBg  857  tons  each.  On  the  Clyde,  which  is  one  of  the  finest  ship 
Jirda  in  Great  Britain,  more  than  half  the  vessels  now  on  the  stocks 
tte  of  iron.  Over  250,000  tons  of  shipping  were  built  in  the  United 
Btites  in  1852,  and  a  still  greater  amount  in  1853.  At  present  the 
Aggregate  amount  of  tonnage  owned  by  each  of  the  two  countries 
ioes  not  materially  vary.§ 

UGreat  Britain  and  Ireland  have  a  navy 

of 678  vessels  and  18,000  guns. 

France, 328  vessels  and    8,000  guns. 

Russia,  •         .        •        .        .        175  vessels  and    7,000  guns. 
Tiffkey,  «...  74  vessels  and    4,000  guns. 

*  Oa«ud  Report  of  the  Secretary  of  the  Treasory,  1847. 

IBeport  of  the  Society  Maritime,  1846. 
V,  States  ChMateer,  1864. 
5ew  York  Tribune. 
Map  of  Bnropo  emlvaoing  lateat  Statistics,  published  by  Cowperthwaite,  DesUTer  k 
i^dsi^  Fhikk  ISM. 
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Such  are  the  results  which  our  recent  investigations  have  disclosed, 
while  seeking  to  trace  the  onwaid  march  of  productive  industry,  in 
opposite  hemispheres.  However  rapid  may  have  been  that  advance 
in  the  Old  World,  in  energy  and  perseverance — ^in  inventive  genius 
and  mechanical  s^ill — in  an  extended  application  of  the  useful  arts — 
in  the  employment  of  mighty  agencies  known  to  us  but  as  yesterday 
— and,  above  all,  perhaps,  in  the  adaptation  of  the  wonderful  powers 
of  steam — the  New  World  has  by  no  means  sufiFered  herself  to  be  left 
behind.  It  is  but  justice  to  the  latter  to  show  how  fully  she  appre- 
ciates and  avails  herself  of  this  newly  acquired  knowledge,  by  her 
rapid  advancement  in  the  operative  and  industrial  arts,  in  so  wide  a 
field  for  human  enterprise.  We  cannot  perform  this  duty  so  effici- 
ently as  in  the  language  of  one  of  her  own  citizens  and  most  distin- 
guished engineers.  The  admirable  and  truly  eloquent  address,  from 
which  we  take  the  following  extracts,  was  delivered  at  the  successful 
termination  of  one  of  the  most  important  undertakings  in  the  system 
of  internal  improvements  in  Pennsylvania.  It  reached  us  soon  after 
wo  had  embodied  in  the  preceding  pages  the  statistical  results  which 
were  elicited  during  the  preparation  of  the  present  volume.* 

^'  We  have  already  alluded  to  the  indications  which  past  experience 
affords  of  the  probable  future  consumption  of  coal  in  this  country. 
The  subject  is  of  primary  interest,  and  we  may,  therefore,  venture 
still  to  add  some'  reflections  upon  the  causes  which  are  now  at  work 
to  extend  this  consumption. 

^'  In  estimating  the  probable  growth  of  this  trade,  we  must,  to 
some  extent,  endeavour  to  free  our  minds  from  the  shackles  of  old 
opinions,  and  the  influence  of  ancient  example.  We  must  learn  to 
feci  the  truth,  that  we  live  in  an  age  that  bears  little  resemblance  to 
the  past,  and  tho  progress  of  which  cannot  be  safely  judged  by  the 
history  of  the  past. 

'^  This  is  essentially  the  age  of  commerce  and  of  steam — the  foun- 
dations of  which  are  our  coal  mines. 

^^  In  the  machine-shop  and  factory^-on  the  railroad  and  canal— 
on  the  rivers  and  the  ocean — it  is  steam  that  is  henceforth  to  per- 
form the  labour,  overcome  resistance,  and  vanquish  space.  And  it 
is  not  for  human  intellect  to  assign  a  limit  to  the  application  of  this 
power,  in  a  country  like  that  which  it  is  our  fortunate  lot  to  inhabit — 
intersected  by  noble  rivers,  and  penetrated  by  numerous  bays — with 
an  extensive  sea-board,  lined  by  flourishing  cities,  and  possessing, 
along  with  boundless -enterprise,  all  the  elements  of  national  wealth.^ 

"  But,  look  where  we  will,  the  evidence  of  the  truth,  that  we  live 
in  an  ago  of  which  the  progress  is  not  to  be  measured  by  examples 
from  tho  history  of  the  past,  is  prominent  before  us. 

'^  Taking  the  iron  trade  as  an  example,  we  find  that  the  mere  in- 
crease of  tho  production  of  this  metal,  in  the  valley  of  the  Schuyl- 
kill alono,  during  the  last  eighteen  months,  exceed  the  entire  produc- 
tion of  tho  furnaces  of  Great  Britain,  ninety  years  ago.    The  manu- 

*  Report  to  the  Stockholdera  of  the  ScbaylkUl  XaTigmUon  Company,  by  Charlei  EUe^ 
Esq.,  Trvsidout,  January  4th,  1847. 
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factnre  of  cotton  in  Great  Britain  wliich  has  increased  about  one  hun- 
dred fold  in  the  last  seventy  years,  and  of  the  same  and  many  other 
articles,  as  well  in  Europe  as  in  this  country,  exhibits  results  almost 
equally  striking. 

"  There  was,  in  fact,  no  appreciable  iron  trade,  and,  indeed,  but 
little  trade  at  all,  in  the  present  ordinary  use  of  that  word,  anterior 
to  the  introduction  of  the  steam  engine—an  instrument  of  power 
deriving  its  eflBciency  almost  entirely  from  coal,  which,  through  its 
agency,  has  given  birth  to  modern  commerce,  to  modern  enterprise, 
and  a  mighty  impulse,  too,  to  modern  civilization. 

"  A  quarter  of  a  century  ago — within  the  memory  of  almost  all 
here  present — those  magnificent  boats  which  now  give  life  to  the 
Delaware  and  the  Hudson — the  seven  or  eight  hundred  which  tra- 
verse the  Mississippi — and  the  thousand  which  circulate  on  other 
waters  of  this  country,  had  no  existence,  except,  perhaps,  in  the 
imaginations  of  those  who  were  then  considered  wild  and  visionary 
enthusiasts.  Now,  every  year  brings  forth  new  specimens,  each  in 
its  turn  regarded  as  the  noblest  creation  of  bold  invention;  and 
each  week  presents  some  new  enterprise,  by  which  the  Atlantic  cities 
are  brought  into  closer  connection  with  each  other,  and  with  foreign 
ports. 

"  The  use  of  this  power  on  the  ocean  has  but  just  commenced  ;  yet 
enough  has  already  been  accomplished  to  point  to  an  approaching 
revolution  in  the  coasting  trade  and  foreign  commerce  of  all  coun- 
tries. The  next  year  promises  to  witness  new  lines  of  ocean  steam- 
ers, connecting  this  country  with  England,  France,  Germany,  and 
South  America,  and  traversing  the  coast  from  New  York  to  New 
Orleans. 

"A  quarter  of  a  century  ago,  and  there  were  not  more  than  a 
thousand  tons  of  anthracite  annually  raised  and  exported  in  all  this 
Union ;  now  the  increase  alone  is  more  than  a  thousand  tons  per 
diem,  and  compounding  rapidly  upon  that. 

"But  still  we  can  form  no  accurate  estimate  for  the  future  increase 
from  the  past.  New  elements  are  daily  introduced  into  the  problem, 
of  which  no  human  intellect  can  determine  the  value. . 

"  The  introduction  of  the  railway  system  over  all  Europe  and  even 
Asia — over  this  continent  and  the  West  India  Islands — over  Russia, 
and  even  into  the  Papal  States,  offer  a  guarantee  of  a  future  con- 
sumption of  iron  and  coal,  and  all  the  chief  mineral  products  of  the 
earth,  to  which  no  bounds  can  be  assigned. 

"  Each  railway  requires  iron  f(jr  its  track,  engines,  cars,  and  fre- 
quently for  its  stations.  Each  new  steamer  requires  coal  to  drive 
it — iron  for  its  engine,  and  sometimes  for  its  hull — and  five  tons  of 
coal  for  each  ton  of  iron  it  consumes. 

"  Every  steam  boat  that  is  launched,  and  every  road  that  is  forced 
into  the  interior,  gives  birth  to  new  enterprise,  new  wants  and  new 
commerce.  • 

"  The  manufacture  of  the  iron,  and  the  propulsion  of  the  machi- 
nery require  coal;  the  quantity  increases  with  the  expansion  of  the 
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railway  system ;  the  system  extends  the  area  of  civilized  population, 
and  consequent  agricaltoral  wealtL  This  wealth  needs  transporta- 
tion, and  this  transportation  again  needs  coal  and  iron. 

^'  In  this  country,  peculiarly,  the  consumption  of  this  fuel  is  in- 
creasing  with  the  general  increase  of  population  where  it  is  em- 
ployed— with  the  wider  area  over  which  it  is  used — with  each  new 
purpose  to  which  it  is  applied — ^with  the  growth  of  every  description 
of  manufacture  requiring  power,  with  eveir  new  improvement  by 
which  the  cost  of  its  conveyance  is  diminished,  and  with  the  ezten- 
tension  of  inland,  coast,  and  ocean  navigation."* 

Thus  far  has  been  exhibited  dn  the  foregoing  pa^es  an  interesting 
picture  of  the  wonderful  advance  made,  in  our  day,  in  the  application 
of  the  mineral  combustibles.  We  have  seen,  and  let  us  note  the  fact, 
that  this  enormous  advance  has  not  been  limited  to  a  single  district, 
but  that  it  has  simultaneously  proceeded  in  all  the  coal  producing 
countries  of  the  earth.  Doubtless  a  very  large  portion  of  this  is 
ascribable  to  the  prodigious  extension  of  steam  power,  occasioning  a 
corresponding  demand  for  mineral  combustibles.  We  should  exceed 
our  prescribed  limits  were  we  to  adduce  the  evidences  of  this  in- 
creased application  of  steam,  through  the  agency  of  coal.  Nor, 
indeed,  is  it  essential  to  our  purpose.  But  we  are  quite  sure  that  we 
cannot  more  appropriately  termipate  this  introductory  section,  than 
by  citing  the  following  expressive  passage,  which  we  find  in  the 
Bulletin  of  the  Central  Commission  of  Statistics  in  the  kingdom  of 
Belgium ;  to  the  author  of  which  we  have  here  to  acknowledge  our 
obligations. 

*' industry  has  undergone  a  complete  transformation  since  the  estab- 
lishment of  machinery.  The  development  of  mechanism  is  owing  to 
the  application  of  steam  as  the  moving  power.  Steam  has  been  sub- 
stituted in  a  multitude  of  operations,  for  the  natural  agents.  If  we 
had  to  write  the  history  of  industry,  we  should  represent  man  seek- 
ing at  first  to  direct,  to  his  advantage,  the  elements  of  nature,  and 
subsequently  creating  new  forces  and  more  powerful  agents.  In  the 
first  period,  man  finds  masters  in  every  thing  which  surrounds  him ; 
the  means  at  his  disposal  are  very  confined ;  his  knowledge  and  his 
capital  are  limited ;  regulations  badly  conceived ;  the  small  extension 
of  outlets ;  the  difficulties  of  transportation ; — all  restrain  his  capa- 
bility of  production. 

^*  In  the  second  period,  the  state  of  afiairs  changes  :  he  has  subdued 
the  natural  elements ;  he  disposes  them  at  his  will ;  the  science  of 
mechanics  procures  him  the  most  powerful  agents ;  natural  philosophy, 
chemistry,  discover  to  him  a  part  of  their  treasures ;  capitals  are  no 
longer  locked  up ;  the  slender  profits  of  agriculture  impel  them  back 
towards  industrial  occupations.  Interior  shackles  have  disappeared ; 
treaties  of  commerce  establish,  between  the  people,  fixed  relations, 

•  The  power  thus  conrertible  to  the  parpoM  of  Jightening  the  Ubonr  of  mmn  was  feliei- 
toiuly  illastrated  bj  Sir  I.  F.  W.  flerscheU  in  the  r«mark  that  the  accent  of  Moont  Bhuie 
from  Chamooni,  i«  consiclered,  and  with  justice,  aa  the  moet  toilsome  feat  that  a  stronr  man 
can  execute  in  two  daja.  The  combustion  of  two  poaads  of  eoal  would  place  him  on  the 
•ummit 
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which  duly  enlarge  their  social  and  political  connections.  Distances 
are  effaced;  routes  are  multiplied;  and  steam,  after  having  ploughed 
the  rivers  and  the  seas,  skims  the  earth  in  a  rapid  flight.  Commerce 
unites  together  every  people ;  the  market  is  enlarged.  Production, 
irhich  outstrips  all  local  necessities,  urgently  demands  new  outlets  ; 
embarrassment  no  longer  attaches  to  production ;  the  trouble  hence- 
forth rests  in  the  distribution. 

^^  The  employment  of  the  combustible  mineral.  Goal,  in  the  smelt- 
ing of  iron,  has  emancipated  the  Iron  manufactory.    Henceforward 
the  mineral  comes  to  seek  the  fuel.     Steam  is  prepared  as  the  motive 
power :  the  forge-master,  the  founder,  are  no  longer  confined  to  the 
banks  of  rivers,  or  the  depths  of  the  forests,  far  &om  the  inhabited 
places.    Industry  has  broken  her  fetters ;   commerce  is  set  free,  at 
least  in  the  interior.     Gigantic  high-furnaces  arise ;  forges,  bar-iron 
works  multiply ;  iron  receives  every  shape ;  manufactories  fill  the 
world  with  machines.    One  might  even  say  that  each  operation  of 
industry  gives  birth  to  new  marvels,  and  that  all  contribute  to  the 
Buccessive  and  unbounded  enlagement  of  productive  forces  and  of 
new  agents. 

^*Thu8,  coal  produces  steam;  steam  fashions  the  metals  which 
serve  to  fabricate  the  machines.  The  implements  of  various  trades, 
leaving  workshops,  distributed  through  every  branch  of  industry. 
Steam  becomes  the  universal  agent ;  if  she  is  the  producer,  she  is  at 
the  same  time  the  vehicle  of  production.* 

"  The  powers  of  man  are  centupled ;  he  is  no  longer  the  serf  of  the 
creation ;  he  is  rather  the  king.  The  barons  of  feudality  have  made 
room,  by  their  side,  for  the  nobility  produced  by  industry.  The  sword 
commands  no  more  ;  it  is  capital  which  commands.  To  the  state  of 
strife,  of  warlike  antagonism,  succeeds  a  regime  of  industrial  compe- 
tition and  of  exchanges.  Men  know  themselves  and  each  other  better ; 
national  characteristics  are  obliterated;  it  seems  that  humanity  is 
infested  with  a  n^  form ;  organization  is  established  between  states ; 
between  continents." 

"  Mineral  and  metallurgic  industry  is,  with  agriculture,  the  most 
^tal  element  of  our  country's  prosperity.  Goal  is  the  most  essential 
^ent  of  all  industry ;  the  foundry,  the  iron,  constitute  merely  the 
instnunents,  the  elements  of  riches.^f 

*  "  It  is  M  yesterday  only,  so  to  say,  that  steam  has  been  employed  as  a  moving  power ; 
iBd  yet  it  already  fnmisbes  the  globe  with  a  force  estimated  at  more  than  ton  millions  of 
iones,  or nxtv  miUiona  of  men"    M.  Michel  Chevalier. 

We  would  here  refer  to  an  excellent  article  in  Hunt's  Merchants'  Magazine,  Jane, 
1M6,  by  Mr.  C.  Fraser,  on  the  "  Moral  Influence  of  Steam.'' 

t  Bulletin  de  la  Commission  Centrale  de  Statisque,  Bruzelles,  1843. 
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SECTION   11. 

MISCELLANEOUS  NOTES  IN  RELATION  TO  COAL. 

Terms  of  synoDjinous  signification,  many  of  which  are  employed 
in  this  work.    Bituminous  Goal,  Slato  Goal,  Foliated  Goal,  Anthracite* 

English^  Goal,  Pit  Goal,  Brown  Goal,  Sea  Goal,  Stone  Goal;  Col- 
lier, a  coal  miner ;  Colliery,  a  coal  mine.  Saxoriy  Gol.  Dutch^  Koolen, 
StecnkuU,  Steenkoolen.  Grerman^  Eohle,  Steinkohle,  Schwari 
Kohle,  Pech  Kohle,  Kannelkohle,  Moor  Eohle,  Blatter  Eohle,  Grob 
Eohle.  Danishy  Eul.  Swedish^  Eol,  Stenkol.  Comishj  Eolon. 
Irishj  Guel.  Frenchj  Houille,  Gharbon-de-terre.  BelgiCj  pouille, 
Houillieres,  coal  pits.  Italian^  Carbone  Fossile.  Latin  and  Qreehy 
Lith-anthrax.  Portuguese^  Cstrvoes  de  terra,  ou  de  Pedra.  RuBsianj 
Ugolj  kamcnnoc.  Polish^  We^giel  ziemny.  Spanish^  Carbon  de  tierra. 
Rock  coal ;  Carbon  de  Piedra,  Stone  coal.  WeUhj  Culm.  Swediihj 
Eolm. 

Engliahj  Charcoal,  carbonized  wood.  Italian^  Carbone  di  le^na. 
Garbo  ligni.  French^  Gharbon  de  bois.  Germany  Reine  Eonle. 
SjHiniahy  Carbon  de  Icna.    Polish^  We.giel.     Mussianj  Ugolj. 

Englnhy  Pitch.     German^  Pech.    French^  Poix. 

Englishy  Jet.  Frenchy  Jayet.  Germany  Gagat,  Erdpech.  Rus^ianj 
Polish^  Gagat. 

EnglUhy  Coke.  Sicedishy  Stenkolstybb.  Frenehy  Gharbon  de 
terro,  Charbon  de  bois.     Englishy  Charcoal.     Germany  Eohlenstoff. 

Tri$hy  Poat.  Si^yfch^  Peat.  Englishy  Turf.  Germany  Torf. 
Frcfu^h^  Tourbe,  Tourbiere.  JPw^/wA,  Turbary.  New  Englandj 
l\  S.y  Tug. 

OKOORAPniOAL  DISTRIBUTION  OF  COAL. 

In  his  *2t>ih  chapter  of  tho  **  History  of  Fossil  Fuel,"  the  author 
dilAtos  ou  tho  inlluonoo  which  future  discoveries  of  deposits  of  coal 
in  foreign  countries  and  the  increaseil  employment  of  the  combusti- 
bles in  manufactures  there  niidit  have  upon  tlie  industrial  operations 
and  local  interest*  of  Great  nritain.  Inquiries  of  that  sort  would 
scarcely  Iv  expedient  here,  inasmuch  as  we  do  not  advocate  the  ex- 
elusive  interest  of  any  eouutrv,  and  acknowledge  no  preference  for 
the  prosiH'rity  of  one  section  to  the  disadvantage  of  its  neighbour. 
We  espouse  no  cause  sa\e  that  of  eeonomic  geology  and  the  useful 
arts  associated  with  it :  contemplating  these  subjects  with  reference 
to  their  practical  benefits,  to  their  c^Mumcrcial  and  productive  value, 
present  and  prospective.  We  estimate  thcni  in  proportion  as  they  are 
interesting  in  science,  and  oonduci>e  to  the  well-doing  of  the  mass. 
With  such  vic>\s  vic  seeV  not  to  define  how  far  the  pi^ssession  of  local 
ad>.intrto^s,  the  di>co>cry  of  new  mineral  deposits  or  of  improved 
appHanco  an»l  t';w  il;ncs^  iuav  retar^l  or  niwlerate  rival  interests.  It 
is  not  our  purp^wo  to  in«uiiic  into  the  iiyury  ^hich  particular  estab- 
lishments or  vejii*Mis  mi^iht  Mi>tain  >^hen  pUee*Hn  a  state  of  competi- 
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tion  ^th  Others  which  happen  to  enjoy  a  more  favourable  state  of 
circumstances. 

Two  great  facts,  beyond  all,  stand  prominent.  It  is  certain  that  as 
manufacturing  and  productive  industry  take  root  and  flourish  almost 
exclusively  in  the  cool  and  temperate  zones,  so  in  them  do  the  coal 
formations  and  all  the  most  useful  mineral  productions  prevail  in 
their  greatest  abundance.  Our.  scientific  maps  and  investigations 
confirm  the  one,  and  national  statistics  determine  the  other.  Hence, 
the  climates  which  are  most  congenial  to  laborious  occupations,  the 
latitudes  which  are  best  adapted  to  the  more  energetic  pursuits  of 
man,  are  precisely  those  where,  fortunatelv,  have  been  placed  beneath 
his  feet  the  raw  materials  most  essential  to  his  use.  At  the  same 
time^the  process  of  acquiring  those  materials,  forms,  of  itself,  one  of 
the  most  valuable  sources  of  his  prosperity. 

Between  the  Arctic  Circle  and  the  Tropic  of  Cancer  repose  all  the 
principal  carboniferous  formations  of  our  planet.  Some  detached 
coal  deposits,  it  is  true,  exist  above  and  below  those  limits,  but  they 
appear,  so  far  as  we  know,  to  be  of  limited  extent.  Many  of  these 
southern  coal-fields  are  of  doubtful  geological  age.  A  few  are  sup- 
posed to  approximate  to  the  class  of  true  coals,  as  they  are  commonly 
s^led ;  others  are  decidedly  of  the  brown  coal  and  tertiary  period, 
while  the  remainder  belong  to  various  intermediate  ages,  or  pos- 
sess peculiar  characters  which  render  them  of  doubtful  geological 
or^n. 

In  the  high  northern  latitudes  it  has  for  some  time  been  known 
that  a  species  of  coal  exists  on  both  sides  of  Greenland,  and  more 
recently  it  has  been  determined  at  various  points  of  the  Arctic  ocean, 
between  Baffin's  Bay,  and  Behring's  Straits.  It  is  understood  that 
the  coal  on  the  west  coast  of  Greenland,  and  at  Disco  Island  and 
Hasen  Island  is  of  the  species  denominated  lignite,  or  the  most 
recent  of  the  mineral  coals.  Of  the  carboniferous  formations  dis- 
covered by  the  several  exploring  expeditions  towards  the  North  Pole, 
some  are  of  the  acknowledged  brown  coal  age,  others  have  been 
imperfectly  examined  and  described,  and  may  perhapis  be  of  the  same 
geological  age  as  those  enormously  extended  deposits  which  stretch 
through  the  central  part  of  the  American  continent.  The  coals  of 
Melville  Island  and  Byam  Martin's  Island  certainly  appear  to  be  of 
the  true  coal  period.  We  know  that  coal  exists,  at  numerous  inter- 
inediate  points,  from  the  'TSth  to  the  27th  degree  of  north  latitude, 
in  America,  and  also  that  it  is  worked  on  the  Salado  and  Rio  Grande 
rivers  in  Mexico,  for  the  use  of  the  steamers. 

Southward  of  the  Tropic  of  Cancer  the  existence  of  coal,  corres- 
ponding with  the  European  and  American  hard  coals,  is  somewhat 
uncertain.  There  seems  to  be  none  on  the  South  American  conti- 
nent, unless  it  be  at  Cerro  Pasco, — which  needs  confirmation, — or^in 
the  province  of  Santa  Catherina,  in  Brazil.  On  the  African  conti- 
nent we  have  had  vague  accounts  of  coal  in  Ethiopia  and  at  Mozam- 
bique, also  in  Madagascar,  and  quite  recently  we  have  had  intelli- 
gence of  larger  quantities  of  coal  in  the  newly  ceded  territory  above 
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Port  Natal  on  the  eastern  side  of  Africa^  but  we  believe  no  geologist 
has  examined  those  sites.  In  the  Chinese  and  Birmese  empires 
only  brown  coal  appears  to  approach  the  tropic.  Southward  of  the 
Asiatic  continent  we  are  uncertain  of  the  exact  character  of  the  coal 
deposits,  such  as  occur  abundantly  in  Sumatra,  Java,  and  Borneo, 
and  neighbouring  islands. 

In  Now  South  Wales  the  great  coal  range  on  the  eastern  margin 
of  that  continent  was  formerly  sometimes  considered  to  be  like  the 
Newcastle  coal  in  England,  and  sometimes  it  was  thought  to  be  only 
brown  coal ;  and  indeed  it  is  very  certain  that  lignite  does  exist 
there ;  but  the  recent  investigations  of  Count  Strzelecki  suggest  that 
the  epoch  of  the  principal  coal  formations  of  Australia  and  Van 
Dicman's  Land  approaches  somewhat  to  the  oolite  period.  Thi^  coal 
differs  essentially  from  that  of  any  known  European  formation,  but 
bears  a  strong  resemblance  to  the  JSurdwan  coal  of  India. 

We  may  mention  here,  incidentally,  that  good  coal  is  not  essentially 
limited  to  the  carboniferous  period  of  the  European  geologists,  but 
may  and  does  exist,  of  excellent  quality,  in  formations  both  of  older 
and  later  origin.  The  Richmond  coal  field  of  America  is  now  shown 
to  bo  of  an  age  not  much,  if  any  anterior  to  the  older  oolite  series. 
Mr.  Lvell  has  observed  that  no  estimate  of  the  probable  value  of  the 
coal  of  India  can  be  formed  by  comparing  it  with  coal  of  the  same 
age  in  Europe.  Sir  Henry  de  la  Beche,  nas  also  remarked,  that  it 
was  incorrect  to  suppose  that  in  all  other  countries  the  most  valuable 
coals  would  be  found  in  rocks  agreeing  in  age  with  the  English  coal 
measures.  Those  of  Australia  and  Northern  India,  for  instance, 
resemble  each  other  in  quality  and  in  their  fossil  flora,  yet  both  are 
dissimilar  from  those  of  the  English  coal-fields,  and  are  evidently,  like 
the  Virginia  coal  alluded  to,  of  an  entirely  different  origin; 

The  evidence  as  to  the  facts  contained  in  the  foregoing  sketch,  will 
bo  found  in  detail  in  succeeding  pages.  From  what  has  already  been 
stated,  it  will  bo  seen  that  it  is  impracticable,  in  numerous  instances, 
to  announce  the  true  place  in  the  geological  scale,  of  formations 
which  puss  under  the  common  denomination  of  coal.  In  some  of 
those  eases  they  have  received  no  scientific  investigation,  and  in 
others  the  results,  if  ascertained  at  all,  have  not  reached  us. 

Of  course,  wo  have  not  yet  arrived  at  the  period  when  we  could 
pronouuoo  with  any  approach  to  certainty,  on  the  actual  number  of 
ooul  basins  in  the  world.  Were  we  to  venture  an  opinion,  we  should 
rate  the  numbor  at  from  two  hundred  and  fifty  to  three  hundred  prin- 
cipal ooaKtioUls :  and  many  of  these  are  subdivided,  by  the  disturbed 
position  of  the  strata,  into  subordinate  basins. 

OOMr.VKATlVK  VALVB  OP   OOLD   AND   SILVER,  AND  OP  COAL  AND  IBON. 

A  Spanish  writer^  not  long  siuoo,  instituted  a  comparison  between 
the  product ivo  value  of  the  silver  and  gv>ld  mines  of  America  and 
that  of  the  coal  mines  of  England.    The  author  exhibits  a  balance 
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in  favour  of  the  latter  of  nearly  two  hundred  and  thirty  millions  of 
francs* =^9,286,000  sterling,  annually. 

Baron  Humboldt,  at  the  commencement 
of  the  nineteenth  century,  estimated 
the  produce  of  the  gold  and  silver  in 
North  and  South  America  at  $43,500,000 

Which  sum  at  the  rate  of  4«.  3(2.  a  dol- 
lar amountf  to  ^  £9,233,750 

Mr.  Jacob  estimated  the  annual  value 
of  precious  metals  from  the  Ameri- 
can mines  between  the  years  1800  and 
1^0,  at  847,061,000  £10,000,000 

But  from  1810  to  1829,  the  average 
annual  production  was  only  £4,036,000 

From  thence  to  the  present  time  the  pro- 
duce is  certainly  under  $24,000,000    £5,000,000 

Exports  of  gold  and  silver  from  Mexico 
in  1842,1  818,500,000    £3,850,.000 

An  estimate  has  been  recently  made  with 
regard  to  the  production  of  the  pre- 
cious metals  to  the  following  effect : 
In  40  years,  from  1790  to  1830,  the 
production  of  Mexico,  Chili,  Buenos 
Ayres,  and  Russia,  in  gold  and  silver, 
£188,000,000  sterling,  equivalent  to 
an  annual  average  of  £4,700,000 

Sir  H.  T.  De  la  Beche  estimates  the  value 
of  the  coal  at  the  pit*s  mouth  in  Great 
Britain,  £9,000,0*00 

Others  estimate  it  at  £9,450,000 

Another  estimate  extends  the  value  to§  £10,000,000 

The  produce  of  the  British  coal  mines  is 
variously  calculated  at  from  31^  mil- 
lions to  34  millions  of  tons.  At  the 
respective  places  of  consumption,  in 
manufactures,  in  domestic  use  and  that 
exported,  896,800,000 

The  value  is  probably  from  £17|  millions 

to  £20,000,000 

The  capital  employed  in  the  coal  trade 

is  computed  at  8  or  10  millions  more,||  £10,000,000 

The  value  of  the  iron  produced  through 
the  agency  of  this  coal  in  Great  Britain 
at  the  furnace,  £8,000,000 

Value  of  the  iron  when  manufactured, 
in  its  various  branches,  which  of  itself 
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History  of  Fossil  Fael,  p.  474.  f  McCalloch's  Geographical  Gazateer,  p.  80. 

Commerce  and  Resources  of  Mexioo. — Hunt's  Mag.,  toL  x.,  1844,  p.  121. 
McCuUoch.  g  Mr.  Buddie,  in  1829. 
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greatly  cxcocds  the  value  of  all  the 
gold  and  silver  of  the  new  world,  in 
the  most  productive  times,  (82,280,000  £17,000,000 

Or  nearly  five  times  that  of  the  gold  and 
silver  of  Mexico,  in  1842. 

The  yearly  value  of  the  coal  in  five  prin- 
cipal coal  countries  of  the  world,  viz : 
Great  Britain,  Belgium,  France,  Prus- 
sia and  Pennsylvania  at  their  respec- 
'  tive  places  of  consumption,  we  have 
computed  to  bo,  8145,200,000  £30,000,000 

Which  is  nearly  nine  times  the  annual 
value  of  the  gold  and  silver  exported 
from  Mexico,  or  six  times  that  of  the 
cross  produce  of  the  precious  metals  in 
North  and  South  America  and  Russia. 

In  1847,  a  statement  had  obtained  ex- 
tensive circulation,  which  rates  the 
value  of  the  gold  and  silver  produced 
in  the  world  at  880,334,000  francs,      565,489,000    £13,710,407 

The  value  of  the  coal  produced  in  the 
same  year,  upwards  of  £17,000,000 

KMPLOYMENT  OF  MINERAL  COMBUSTIBLES. 

1h  iJr^at  Britain^  coal,  according  to  some  authorities,  was  men- 
tioned as  occurring  in  UntflanJ  as  early  as  the  ninth  century,  A.  D., 
8%>8,     U  was  cortaiiUy  known  and  applied  to  various  economical  pur- 

ro8cs  in  the  middlo  of  the  twelfth  century.  In  1239,  King  Henry 
IL  grantiHl  the  privilogo  of  digging  coals  to  the  good  men  of  New- 
oantlo.  But  it  is  little  more  than  two  hundred  and  fifty  Tears  since 
ooat  oame  to  bo  in  general  use«  a«  fueK  in  London.  Upon  its  first  in- 
trvHluotiou  there,  one  or  two  ships  were  sufficient  for  the  whole  trade.t 
At  the  present  day  there  ar^  several  thousand  ships  constantly  en- 
ga^nl  iu  the  tnins(Hkrtation  of  that  combustible. 

It  apiHNirs  fr\nu  a  charter  of  Edward  the  8eoond«  A.  D.  1313,  that 
the  ivai  of  IVrbyshiro  was  at  that  time  known  and  in  use.  The  in- 
trvHluotiou  of  c\vil  for  domestic  purposes  was  retarded  by  the  difficulty 
of  employing  it  ivnveuiently^  and  by  the  natural  prejodice  against 
sueh  a  desonptiou  of  fueU  as  a  substitute  for  wockJ*  in  cities. 

Uv  a  prvvUu\aUvn\  of  Kdward  the  Firsts  and  a^ain  in  the  reicn  of 
Que^i^  KUiabeth«  w^  tind  that  stone  cv>al  was  prohibited  in  London 
duriuc  the  sittin^:  of  l\ftrlianient^  te«!it  the  heal:h  of  the  Knights  of 
the  Shirx"  shv^uld  suffer  during  their  resideno^  in  the  metrv^pous^ 
lUythe^  ai\  \\d  agriculsural  author.  wn:in^:u  It^A  h**  the  follow- 
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^^teem :  and  that  was,  Newcastle  coals,  in  regatd  of  their  stench,  &c., 
SB.  xid  hops,  in  regard  that  thejr  would  spoyle  the  taste  of  drinck,  and 
^:xQdanger  the  people/' 

In  I'rancey  the  precise  period  of  its  adoption  as  a  substitute  for 
ood,  is  not  ascertained :  its  introduction  was  probably  very  gradual, 
lie  commencement  of  its  use  in  the  city  of  Paris  was  in  1520,  the 
c^oal  being  drawn  not  from  the  mines  of  France,  but  from  the  coUie- 
x'ies  of  Newcastle.     It  would  seem,  however,  that  at  the  outset  it  met 
-^w'  ith  little  favour  in  Paris,  as  for  some  time  was  the  case  in  London, 
doubtless  owing  to  the  difficulties  attending  its  application.    It  was 
submitted  to  the  decision  of  the  faculty  of  medicine,  in  the  former 
city,  how  far  this  new  description  of  fuel  was  prejudicial  to  the  public 
liealth.     It  was  not  probably  before  the  middle  of  the  siicteenth 
century  that  coal  mining  in  France  had  commenced  to  be  of  any  im- 
portance.* 

In  Scotland^  mineral  coal  was  known,  probably,  much  earlier  than 
in  France.'  The  privilege  of  digging  coal  is  mentioned  in  a  grant  to 
a  religious  house,  A.  D.  1291. f 

In  Belgium,  the  earliest  reference  to  mineral  coal  was  in  1198  or 
1200,  in  the  country  of  Liege,  where  tradition  gives  the  credit  of  the 
appUcation,  as  a  fuel,  to  a  blacksmith.  From  this  time  there  seems 
to  be  evidence  of  its  being  in  ordinary  use,  and  that  the  business  of 
its  extraction  had,  from  a  remote  period  to  the  fifteenth  century,  been 
suMect  to  the  supervision  of  an  especial  court  or  jury.  J 

In  these  and  some  other  countries,  we  have  already  shown  the  ex- 
traordinary accelerated  demand  for  coal  since  the  application  of  steam 
Dover ;  more  especially  within  the  last  quarter  of  a  century.  We 
nave  also  pointed  out  the  vast  capital  which  this  substance  keeps  in 
motion ;  the  numerous  population  which  it  employs  and  sustains. 

Great  as  has  been  the  rate  of  advance  in  England,  that  of  France 
and  of  Prussia,  within  the  same  time,  has  somewhat  exceeded  hers, 
while  that  of  Pennsylvania,  in  the  United  States,  has  far  surpassed 
them  all. 

The  Tyne  and  Wear  districts,  in  Northumberland,  are  the  most 
remarkable  instances  of  coal  production  in  the  world.  They  supply 
above  six  millions  of  tons  annually ;  employ  about  28,000  miners ; 
support  140,000  persons  in  manual  labour ;  and,  with  their  families 
and  dependents,  sustain  700,000  individuals. 

From  South  Wales  we  have  received  no  recent  returns  of  the 
annual  quantity  of  bituminous  coal  and  anthracite,  or  of  the  number 
of  persons  engaged  in  their'  production.  The  bulk  of  the  former  has 
always  been  consumed  in  iron  making  in  the  interior,  beides  a  vast 
amount  exported  coastwise.  Since  the  uses  of  anthracite  have  been 
made  apparent,  the  consumption  of  that  mineral  has  greatly 
increased.  As  far  back  as  1835,  the  making  of  bar  iron  in  that 
region  employed  28,000  persons. 


*  R<ram<  des  travanz  statistiqnes,  Paris,  1839. 

t  See  many  historical  notes  in  the  "  History  of  Fossil  Fftel.' 

X  BnUetin  de  la  Commission  oentrale  de  Statisque,  1843,  Bnusels. 
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The  total  number  employed  in  England  on  this  braifch  of  mana- 
factorj  was,  at  that  time,  near  70,000  persons ;  while  the  aggregate 
of  persons  dependent  on  these  was  upwards  of  250,000.  ProceecUng 
to  a  more  advanced  stage  in  iron  manufactures,  it  was  annoancec! 
that  the  value  of  the  hardware  and  cutlery  annually  made,  was  above 
'  982,280,000,  giving  employment  to  325,000  persons.  Hence,  it 
appears,  that  the  number  of  persons  directly  or  indirectly  drawing 
support  from  the  production  and  employment  of  the  two  substances, 
iron  and  coal,  amonnt,  on  a  rough  estimate,  to  a  million  and  half  of 
persons. 

"It  is  hardly  possible,"  says  Mr.  McCuUoch,  "  to  exaggerate  the 
advantages  England  derives  from  her  vast  beds  of  coal.  In  th]£ 
climate  fuel  ranks  among  the  necessaries  of  life ;  and  it  is  to  oui 
coal  mines  that  we  owe  abundant  and  cheap  supplies  of  so  indispen* 
sable  an  article.  Our  coal  mines  are  the  principal  source  and  foun- 
dation of  our  manufacturing  and  commercial  prosperity.  Since  the 
invention  of  the  steam  engine,  coal  has  become  of  the  highest  impor- 
tance as  a  moving  power ;  and  no  nation,  however  favourably  situated 
in  other  respects,  not  plentifully  supplied  with  this  mineral,  need 
hope  to  rival  those  that  are,  in  most  branches  of  manufacturinj 
industry.  To  what  is  the  astonishing  increase  of  Glasgow,  MancheS' 
ter,  Birmingham,  Leeds,  Sheffield,  &c.,  and  the  comparativelj 
stationary,  or  declining  state  of  Canterbury,  Winchester,  Salisbury 
and  other  towns  in  the  south  of  England,  to  be  ascribed?  Th< 
abundance  of  coal  in  the  north,  and  its  scarcity  and  consequent 
high  price  in  the  south,  is  the  real  cause  of  this  striking  discrepancy 

"  Our  coal  mines  have  conferred  a  thousand  times  more  real  advan 
tage  on  us  than  we  have  derived  from  the  conquest  of  the  Mogul  Em 
pire,  or  than  we  should  have  reaped  from  the  dominions  of  Mexico  an( 
rcru.  They  have  supplied  our  manfacturers  and  artisans  with  t 
power  of  unbounded  energy,  and  easy  control;  and  they  hav< 
enabled  them  to  overcome  difficulties  insurmountable  by  those  t< 
whom  nature  has  been  less  liberal  of  her  choicest  gifts."* 

Mineral  Coal  apvlied  to  Iron  Making. — The  earliest  employmen 
of  this  fuel  in  England,  in  the  manufacture  of  iron,  was  in  1713,  a 
Colebrookdale.  in  Scotland  it  was  introduced  about  the  middle  o 
the  eighteenth  century,  and  in  France  in  1782 ;  in  the  coal  field  o 
Creusot.  Numberless  notes  will  be  found  in  the  pages  of  thi 
volume,  in  illustration  of  this  interesting  subject. 

GBOLOGIGAL  POSITION  OF  COAL  BKD3. 

^^  Coal  is  found  in  beds,  and  its  presence  characterizes,  in  a 
especial  manner,  the  carboniferous  formation.  We  have  to  seek  i 
then,  above  the  transition  series  and  below  the  secondary  deposits 
— above  the  schistose  beds,  the  insoluble  clays  and  trilobite  lim< 
stones ;  below  the  arenaceous  deposits  which  contain  the  debris  c 
porphyries,  the  limestones  with  ammonites,  gryphites,  belemnites,  &i 

*  ;>Uti(tic«  of  lh«  Brtti«h  Empire,  toL  iu  p.  }. 
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The  coal  formation  is  remarkable  for  the  peculiar  appearance 
(faeie$^  of  its  micaceous  sandstones  and  its  argillaceous  shales.  In 
the  coal  sandstones,  the  elements  of  feldspar  and  quartz,  in  very 
nearly  equal  proportions,  spangled  with  mica  in  little  scales,  passing 
in  the  lower  portions,  into  breccias  and  conglomerates  with  large 
fragments,  are  evidently  the  result  of  the  action  of  the  waters  upon 
pre-existing  transition  rocks.  The  granites  and  gneiss  have  fur« 
nished  the  principal  amount  of  these  elements ;  and  we  can  often 
determine  the  points  from  whence  they  have  been  drifted.  The 
irgillaceous  schists,  rarely  soluble,  but  always  falling  to  pieces  in  the 
ftir,  form  the  passage  of  the  transition  argillaceous  schists  into  the 
troe  clays  of  the  posterior  strata.  They  are  evidently  decomposed 
parts  of  the  rocks  which  constitute  thp  sandstones.  An  impure 
melange  of  kaolin,  of  silex  and  of  mica,  of  which  the  elements,  fine 
enough  to  have  been  held  in  suspension,  were  only  deposited  when 
the  stagnation  of  the  waters  permitted.  These  beds  alternate  with 
ft  great  predominance  of  the  sandstones ;  all  are  frequently  colored 
by  the  diisseminated  carbon,  which  gives  to  the  ensemble  a  grey  tint 
and  a  characteristic  duskiness.  The  presence  of  the  carbon  manifests 
itself  also  by  that  of  the  carbonate  of  iron— fer  carhonatS  UthcUde 
—which  is  found,  either  in  subordinate  beds,  or  in  disseminated 
nodules — rognouB — in  certain  beds  of  clay.  Finally,  it  manifests 
itself  by  numerous  vegetable  impressions,  and  by  the  frequent,  but 
not  essential,  presence  of  seams  of  coal,  sometimes  fat  and  some- 
times dry. 

The  influences  which  have  determined  the  characters  of  the  rocks 
that  are  associated  with  the  coal  beds,  have  been  so  constant,  that 
not  only  are  they  identical  all  over  the  globe,  but  in  the  cases  where 
eoftl  beds  are  found  in  other  formations  than  the  coal  formation,  the 
rocks  of  those  formations  abandon  their  special  characters  to  borrow 
those  which  we  have  described. 

Thus,  in  the  anthraxiferous  formation  which  immediately  precedes 
the  coal  period,  the  lean  coals  which  are  worked  in  the  west  of 
France,  are  accompanied  by  feldspathic,  micaceous  sandstones,  and 
carbonaceous  schists,  with  impressions  of  calamites,  ferns,  and  sigil- 
laris.  Black  argillaceous  schists,  with  nodules  of  carbonate  of  iron, 
accompany  equally  the  beds  of  secondary  coal  which  are  found  in 
certain  points  of  the  lias  near  Milhau,  (Aveyron)  and  in  Yorkshire. 

To  sum  up  the  various  geognostic  positions  of  coal :  they  are  met 
with,  1st,  In  the  anthraxiferous  formation ;  that  is  to  say,  in  the 
upper  part  of  the  transition  series,  even  above  the  silurian  beds.  2d. 
In  the  coal  formation,  properly  speaking.  3d.  In  the  mames  Irishes, 
where  are  found  the  coals  of  Noroy  and  Gemonval.  4th.  In  the 
lias  formation.     [Environs  of  Milhau.] 

Above  this  last  position,  the  vegetable  debris  is  found  most 
generally  in  the  state  of  lignites.  We  find,  but  rarely,  in  the  lignites 
of  the  cretaceous  and  tertiary  formations,  portions  from  which  the 
ligneoas  texture  has  disappeared,  and  which  present  the  appearance 
of  coal ;  but  this  case  is  exceptional.    Thus  certain  lignites  in  the 
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enyirons  of  Marseilles,  and  others  which  exist  in  the  tertiary  beds 
of  Italy,  present  the  tissue  and  the  characters  of  coal,  but  these 
accidental  facts,  which  establish  between  the  coals  and  the  lignites 
xnineralogical  transitions  that  exist  even  between  rocks  the  most 
distinct,  strikes  no  blow  at  the  rules  of  position,  established  undeni- 
ably by  geological  observations.  It  is  the  same  with  that  other 
geognostic  law  which  assigns  peat  solely  to  the  alluvial  epoch,  or  the 
actual  existing  epoch. 

The  meagre  coals  and  anthracite  appear  in  general  to  be  of  a  more 
ancient  ace  than  the  fat  or  flaming  coals.  This  classification  is  suffi- 
ciently indicated  by  the  general  dry  nature  of  the  combustibles  mined 
in  the  anthraxiferous  formation  of  the  west.  In  the  north,  the  lean 
.coals  of  Fresne,  Vieux-Conde,  Vicoigne,  are  evidently  inferior  to  the 
fat  beds  of  Anzin  and  Denain.  The  beds  found  in  the  carboniferous 
limestone  at  Ch&teau  TAbbaye  are  true  anthracites.  The  anthracites 
of  the  environs  of  Roanne,  and  those  of  the  United  States,*  belong 
to  the  upper  formation  of  the  transition  series.  But  it  is  necessary 
again,  more  than  in  the  preceding  cases,  to  abstain  from  taking  this 
rule  in  an  absolute  manner ;  for  the  anthracite  state  is  very  often 
the  metamorphic  state  of  the  co^l,  and  even  of  the  lignites.  The 
interesting  researches  of  M.  Elie  de  Beaumont  upon  the  anthracites 
of  the  Alpine  regions  have  demonstrated  this  fact,  otherwise  easy  to 
conceive." 

From  each  of  the  four  classes  or  epochs  of  combustibles,  M.  R^g^ 
nault  has  selected  the  most  characteristic,  and  after  having  submitted 
them  to  analysis,  he  has  acknowledged  that  this  general  succession  of 
characters  in  the  fossil  combustibles  is  in  accordance  with  a  successiye 
approach  towards  the  composition  of  the  vegetation ;  in  such  manner 
that,  from  the  anthracites  of  the  transition  series,  even  to  the  lignites 
and  to  the  peat  of  the  existing  epoch,  the  fossil  combustibles  form  a 
series  of  which  almost  pure  carbon  forms  the  base,  and  which  is  gra- 
du  illy  charged  with  four,  five,  and  six  per  cent,  of  hydrogen,  and 
with  four,  eight,  twelve,  sixteen,  and  thirty  per  cent,  of  oxygen. 

We  may  lay  down  this  principle,  abstraction  being  made  for  the 
anomalies  of  metamorphism,  that  the  more  of  gas  that  a  combustible 
contains,  and  the  higher  the  amount  of  oxygen  and  hydrogeUi  so 
much  the  more  modern  is  the  combustible. 

LOCAL  rosrriox  axd  arraxgemext  of  beds  of  coal. 

Coal,  vrhatovor  may  bo  the  formation  in  which  it  is  found,  affects 
the  form  of  Ih\U.  of  very  variable  thickness  and  continuity,  but  whose 

•  K.'jiHvuws  ih<»  t^^v-lojCioAl  a^  of  ih*  «BthrMitif  of  ih*  I'siLiea  Su:**.  w*  ihiak  thmt 
Uier*  i»  j^v,i  jc"^*"'***  *'*"f  %(;».^'>u;iuj  ftv»m  ibe  vi<w*  i»f  M.  Bums,  -^i  fUclr^  lii*  carbonifc. 
ro«>  foruktttiv^u  iu  Ih^  »tt)»<rtvvr  |s*H  v>f  ib«  tnnsition  «ert«4^  U  U  tr«f.  thV  frv««Bt  writer 
fitrmorvjr  b^;U  *»j  «4\vs*At<^i  i^cvvb^'^v  ih«  >aqi^  omiiUhi*.  Vat  MtV«N^a«ci  ir:T««ti^iiont 
h«vo  ole*r'^T  c5;AM:»^<st  the  jcvvi.^^'oal  iWu  tb«l  lb*  lVnn*jlv»alA  as:br*v'l;tf«  ar«  fiaplT  in 
tbo  w^UniorYh-.o  »Uii^ :  tb«i  ibvv  «r»  Ki^^^vjx'a  ||i4»  otU  rKl  MUkJ»,'«^.  Asi  tb«i  the  bmc. 
i»tt»  Kmiu*  III  «h;cb  tb<>v  »^^  4e|s^Mtv4  «r^  Wft(  iM>l«iN^L  ^  «Hil  A^iu^  rvr«ivft«  «£  ik*  rntkt 
bilttuiiiou«  sshU  ^li  «':  ibe  AU<^\«v  Mo«uiuuMk 
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constant  character  is  that  of  conforming  to  all  the  courses  [allureii] 
of  the  beds  of  schist  and  carboniferous  sandstones  between  which 
thej  are  included.  This  stratification  is  not  only  indicated  bj  the 
limits  of  the  roof  and  the  wall  or  floor,  but  also  bj  natural  variations 
in  purity,  the  positions  of  which  generally  pursue  or  occupy  lines 
parallel  to  those  of  the  roof  and  floor;  by  the  bands  of  intercalated 
slate,  and  by  the  continuous  barres  which  divide  the  beds  into  several 
courses.  Finally,  the  coals  themselves  often  present  a  great  number 
of  interruptions,  and  of  veins  which  render  its  structure  striped^ 
lamellar,'  and  following  the  direction  of  the  stratification. 

The  stratification  oi  coal  ought  not,  however,  to  be  considered  as 
absolute,  and  to  be  compared  to  that  of  the  calcareous  or  argillaceous 
beds  of  the  sedimentary  formations,  nor  even  to  that  of  the  sand- 
stones and  shales  which  alternate  with  them.  Certain  beds  present 
massive  undulated  forms,  yet  without  these  undulations  having  been 
occasioned  by  the  course  or  strike  of  the  formation.  This  shows  that 
the  origin  of  the  coal  permits,  at  one  and  the  same  time,  thin  layers, 
continuous  and  of  the  greatest  regularity,  and  thick  beds,  so  limited 
and  irregular,  that  they  may  be  assimilated  to  masses.  The  ulterior 
details,  respecting  the  forms  and  courses  of  the  principal  coal  depo- 
sits, will  decide  perfectly  our  ideas  in  this  respect.  The  thin  and 
regular  beds,  although  very  much  disturbed,  of  the  basins  of  the 
north  of  France  and  Belgium,  and  the  thick  and  limited  beds  of 
Montchanin  represent  the  two  extremes  of  position. 

The  number  of  coal  beds  in  the  same  formation,  as  well  as  their 
thickness  and  continuity,  appear  to  be  subject  to  very  great  variations. 
Nevertheless,  there  is  a  oertain  connection  between  these  difierent 
conditions.  The  thin  and  regular  beds  are.commonly  continuous  and 
multiplied;  the  thick  and  unequal  masses  are,  on  the  contrary,  limited 
in  their  extent,  and  there  are  rarely  more  than  two  or  three  super- 

Ksed  in  the  formation  which  encloses  them.  Thus,  in  the  basin  of 
ons,  in  Belgium,  more  than  one  hundred  distinct  seams  of  coal  are 
counted,  who^e  ordinary  thickness  varies  from  eight  inches  to  near 
five  feet.  In  the  collieries  of  the  department  of  the  North,  in  France, 
there  are  few  centres  of  exploitation  which  do  not  count  six,  eight, 
twelve,  or  more  beds  of  coal ;  but  their  maximum  thickness  does  not 
exceed  three  feet,  and  the  greater  part  of  those  which  are  wofked 
have  only  about  twenty  inches. 

Although  coal  beds  have  frequently  been  traced  along  a  distanq^  of 
many  miles,  yet  we  ought  not,  even  in  the  case  of  very  great  regu- 
larity, to  suppose  that  certain  beds  of  coal  are  absolutely  coextensive 
with  the  whole  formation.  For  example,  there  is  an  interruption 
between  Valenciennes  and  the  Belgian  frontier,  to  such  an  extent 
that  the  beds  of  Anzin  are  not  those  of  Mons,  and  these  again  have 
no  relation  of  continuity  with  the  beds  of  Liege  or  Charleroy.  The 
same  remarks  can  be  applied  to  other  coal  basins.  Thus,  in  the 
basin  of  the  Loire,  the  beds  of  Rive-de-Gier  are  not  the  same  as  those 
of  Saint-Etienne.  We  may  then,  in  a  basin  of  some  extent,  consider 
the  coal  as  forming,  within  the  beds  of  sandstones  and  shales,  special 
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districts ;  often  isolated,  the  one  from  the  other,  by  sterile  portionSi 
and  of  which  the  coal  beds,  diiSering  in  number  and  power,  have  no 
relation  of  continuity. 

Although,  then,  even  if  we  have  discovered  the  sandstones  and  the 
shales  of  the  coal  formation,  it  does  not  follow  that  we  have  also 
found  the  coal,  though  wo  were  on  the  prolongation,  in  direction  or 
inclination,  of  known  beds.  To  form  a  probable  hypothesis  on  this 
subject,  it  would  be  necessary  first  to  study  the  peculiar  conditions 
of  the  formation  on  which  to  operate,  and  calculate,  from  the  known 
portions,  the  chances  that  we  may  have. 

The  strata  of  the  basin  of  the  Sa6ne-et-Loire  appear  to  form  basins 
subordinate  to  the  principal  basin,  which  is  filled  up  with  coal,  sand- 
stones and  schists.  These  subordinate  basins  are  bounded  like  the 
basin  which  contains  them,  and  have,  besides,  nearly  similar  propor- 
tions between  the  axes.  Further,  the  coal  appears  there  to  diminish 
in  length  in  proportion  as  it  acquires  thickness.  In  the  valley  of 
Creuzot,  the  groat  bed  which  is  worked  has  twelves  metres,  or  forty 
feet,  of  mean  thickness.  In  the  enlarged  portions  it  has  40  metres, 
or  130  feet  from  wall  to  roof.  In  direction  it  is  not  prolonged  above 
2000  yards ;  and,  with  regard  to  its  limits,  its  divided  extremities, 
there  impoverished,  present  all  the  symptoms  of  a  total  suppression. 

The  bed  to  Montchanin,  greatly  inclined,  whose  thickness  attains 
even  to  70  metres,  or  nearly  230  feet,  measured  from  roof  to  floor, 
roprosontiug,  consequently,  the  thickest  known  coal  bed,  is  equally 
one  of  the  most  limited  in  extension.  In  fact,  in  the  upper  part  of 
the  exploitation,  this  direction  is  about  650  yards,  at  the  end  of 
which  the  bod  terminates  abruptly,  and  is  confused  or  entangled  in 
the  rooks  of  the  roof  and  floor.  At  a  lower  stage,  about  thirty 
yarvls  bolow  tho  firsts  the  length  is  reduced  to  450  yards,  and  it  is 
probable  that  at  tho  depth  of  about  150  yards  the  bed  will  terminate. 

Tho  basin  of  tho  Loire  contains,  in  the  region  of  Rive-de-Gier, 
but  three  bod^  of  whioh  tho  average  united  thickness  does  not  exceed 
32  foot ;  but,  in  tho  district  of  Saint-Etienne,  the  sum  of  the  regular 
bods  amount  to  114  foet,  in  fifteen  to  eighteen  beds.  At  Brassac 
ihoy  amount  to  from  27  to  40  foot :  45  foin  at  Comentrrand  Doyet; 
and  48  to  tM  foot  in  tho  basin  of  Aub:n.  It  is  romarkable  that,  in 
all  ^hoso  basins,  tho  ov^al  bo\K  of  15  to  SO  feet«  are  occasionally 
reduced,  bv  oontraotions,  to  0  or  10  foot,  and  ai  times  are  swelled 
out  40  tho  thioknoss  of  t^O  to  iM)  foot,  an  orviinary  and  normal  fact. 

In  tho  dop*rtwont  of  tho  North,  on  the  ov'^ntrarv,  SO  feet  of  total 
thiokuoss  Avo  dividovl  into  14  bods,  worked  at  ^nwne  and  Yienx- 
Condo,  Tho  12  K\ls  of  Anioho  only  form  22  foot :  four  successive 
boxls  a;  IVuohv  ha\o  or. ly  II  foot  ajgroca^o  :  at  IVnin  7 J  feet  only; 
and  SS  tWt  are*  oov'upiovl  bv  not  loss  ilian  o:4:h:o<'n  beds  at  Anun. 
Thor^  arx^  a5so  still  n:oTx'»\o:ns,  wh;oh  ar>f  \:r,^."»rkod,  and  whose 
thioVuoss  is  Voio^  ono  t\vt  o*oh,  l^:t:  tho^o  Vols  ar*  regular  and 
p^^^lonct^U  av,a  aro  not  diss^rSxl  bv  tJtvVw*  <:L*ar^ment5  and 
ontancio*.«ov,:s  s,"^  fr^sv«o:^t  it\  tho  b<sls  x^t*  tho  *:*u;iorrk  Nasias. 

This  diJoronxV  of  |s^>"y^r  a:ui  vN>nt:tt«itT  b  :>,e  <^Aal  beds 
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also  with  some  very  important  diflferences  indicated  by  geological 
observation. 

The  southern  basins  of  France  appear  to  have  been  deposited, 
*  daring  the  coal  period,  in  isolated  lakes  of  fresh  water ;  encircled, 
and  entirely  commanded  by  the  neighbouring  summits,  from  whence 
the  materi^s  have  often  been  drifted  with  violence  :  forming  breccias 
and  conglomerates.  In  studying  this  debris,  especially  in  the  lower 
parts  of  the  deposit,  we  can  recognize  the  transition  rocks  of  the 
surrounding  countries.  The  northern  basin  of  Belgium  and  France, 
containing  at  its  base  the  carboniferous  limestone,  is,  on  the  con- 
trary, only  composed  of  sandstones  and  fine  schists.  It  appears, 
from  the  character  of  the  fossils,  to  have  been  formed  in  marine 
waters,  and  thus  represents,  with  the  coal  basins  of  England,  the 
pelagic  Accumulations  of  an  epoch,  of  which  the  basins  of  the  south 
are  bat  the  lacustrine  terminations.  It  is,  then,  natural  to  discover, 
in  these  northern  deposits,  a  regular  and  continuous  disposition 
which  comports  not  with  the  deposits  of  the  south. 

The  southern  basins,  desposited  in  isolated  lakes  of'  fresh  water, 

form  the  principal  riches  of  France.    The  aggregate  thickness  of 

the  eoal  is,  besides,  nearly  as  great  as  in  the  basins  of  the  north. 

To  sum  up  all,  we  can  lay  down  no  absolute  rule  for  the  number  and 

power  of  the  beds  of  coal,  any  more  than  for  their  continuity.    The 

indices,  which  result  from  the  direction  of  the  stratification,  have, 

nevertheless,  a  real  value,  even  in  the  countries  where  the  continuity 

presents  the  most  frequent  exceptions ;  because  they  always  conduct 

to  the  possibility  of  finding,  if  not  the  prolongation  of  the  beds,  at 

least  to  formations  analogous  to  such  as  have  been  already  discovered. 

ACCIDENTS,  FAULTS,  AND  IRREaULARITIES,  OF  COAL  BEDS. 

The  beds  of  coal  are  rarely  in  the  position  where  they  have  been 
produced,  for  that  position  would  approach  sensibly  to  the  horizontal ; 
I  condition  compelled,  if  not  by  the  mode  of  production  of  the  coal 
itself^  at  least  by  that  of  the  beds  of  sandstone  and  slates  between 
which  it  is  stratified.  Most  frequently,  the  uniformity  of  the  forma- 
tion is  disturbed,  not  only  by  inclinations,  more  or  less  great,  but 
ilso  by  the  folds  which  change  these  inclinations,  and  distort  the 
beds  to  such  an  extent  that  a  vertical  shaft  might  cut  them  several 
times.  There  often,  also,  prevails  one  or  several  systems  of  faults 
[faUUs]  which  change  the  levels  and  isolate,  one  from  the  other, 
the  divers  parts  of  a  bed. 

This  ctccidentation^  subsequent  to  the  production  of  the  beds,  and 
resulting  from  dynamic  perturbations,  commonly  influenced  by  deter- 
minable conditions  of  direction,  must  be  distinguished  from  the  con- 
temporaneous accidents  inherent  even  to  the  production  of  the  coal ; 
such  as  the  undulations  of  the  roof  and  floor,  which  swell  or  contract 
a  bed,  and  the  intercalations  of  layers  or  of  amygdaloid  rocks,  which 
mterrupt  the  regular  order  of  the  stratification.  Nevertheless,  there 
ii  an  evident  connection  between  these  two  causes  of  irregularities ; 
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because  the  dynamic  perturbations  appear  to  have  sometimes  operat  ^d 
upon  the  coal  beds  before  they  were  solidified ;  or,  at  least,  wb  ^^en 
they  were  in  such  a  state,  that  they  were  capable  of  being  compress^-  ^, 
squeezed,  and  even  completely  suppressed,  by  a  compression  betwe^sa 
the  rocks  of  the  walls,  and,  consequently,  enlarged  at  other  points.^ 

The  distorted  structure,  often  smooth  and  polished,  of  the  shal  «8 
which  accompany  the  coal,  thus   troubled;  the  state  of  the  coml 
itself,  which  is  there  not  only  more  crushed  than  at  other  places,  bv^ 
sometimes  twisted  or  contorted  and  in  a  manner  kneaded,  seem    to 
conform  the  existence  of  these  almost  contemporaneous  perturbations. 

We  may,  besides,  by  attentive  observations,  frequently  distingui^Ji 
the  dynamic  and  violent  perturbations  of  such  as  resiut  even  from 
the  circumstances  of  the  deposit.  The  regular  seams  [ner/«]  of 
shale  and  their  beds  or  bands  [barrea]  of  clay,  which  are  almost 
always  interposed  in  beds  of  coal,  following  the  direction  of  the 
stratification,  can  furnish  many  indices  in  this  respect.  Thus,  in  i 
natural  expansion,  not  only  the  seams  (nerfs)  and  bands  which  exist, 
do  not  experience  perturbations,  but  they  add  other  parallels  to  the 
increasing  thickness  of  the  coal.     A  natural  contraction  is  of(j^n 

E reduced  by  the  dilatation  of  the  ^^  barres,"  and,  at  other  times,  the 
arres  submit  gradually,  like  the  coal  itself,  to  the  influence  of 
diminution.  In  the  dynamic  accidents  on  the  contrary,  the  ^^  nerfs*' 
and  barres  are  broken  suddenly,  and  their  fragments,  blended  with 
the  coal,  announce,  in  advance,  to  the  miner  the  accident  which  comes 
to  modify  the  "allure"  of  the  bed. 

The  accidents  to  which  coal  beds  are  subjected,  are  those  of  the 
vicUnationj  und  folds,  the  faultSy  the  displacements  and  the  distur- 
bances. 

Inclination  is  the  most  general  casualty :  it  is  rarely,  in  fact,  that 
the  seams  are  presented  in  a  horizontal  position.  These  inclinations 
are  evidently  the  result  of  perturbations,  of  upheavings  or  of  sink- 
ings of  the  earth,  subsequently  to  the  deposit  of  the  formation. 

The  direction  of  all  the  beds  is  commonly  the  same  in  a  coal  basin, 
but  their  inclination  varies.  Thus,  it  is  remarked  that  upon  the  oppo- 
site borders  of  a  basin,  the  slopes  were  most  frequently  directed 
towards  each  other  ;  and  it  has  been  proved  that  sometimes  there  was 
a  junction  of  the  two  slopes  in  the  middle  of  the  basin  by  a  plane  or 
curved  portion  which  has  been  called  the  bottom  of  the  boat — ["/owd 
de  battcau^"']  because,  in  fact,  the  section  of  the  two  slopes,  thus 
united,  bears  resemblance  to  the  section  of  a  boat.  This  disposition, 
which  has  been  too  generalized  for  the  ensemble  of  the  formation,  it 
having  been  very  frequently  deranged  by  accidents  of  another  nature, 
and  as  regards  the  coal  beds,  when  the  continuity  is  not  always 
established  between  the  beds  of  which  the  slopes  tend  theoretically 
towards  each  other,  is  nevertheless,  with  these  exceptions,  a  very 
common  occurrence. 

This  ftict  imlicates  that  coal  basins  have  generally  been  compressed 
by  lateral  upheavings  or  pressure. 

The  change  of  inclination  often  involves  the  existence  of  curves  of 
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adjnBtmenfcy  which  are  only  the  folds  {j>lul]  of  the  beds.  In  the  greater 
part  of  the  circumscribed  basins,  these  folds  are  of  great  radius :  but, 
in  the  beds  of  the  great  northern  basin  of  France,  the  folds  are  some- 
times so  sudden  and  decided  that  they  change  the  inclination  of  from 
10^  or  16°,  to  that  of  75°  or  80°  at  any  given  point. 

The  section  of  the  basin  of  Mons,  in  Belgium,  is  a  good  example 
of  the  plication  or  doubling  back  of  the  coal  beds  of  the  northern 
basin,  even  to  such  an  extent  as  to  permit  the  verticle  shafts  to  pass 
two  or  three  times  through  the  same  beds.  Most  frequently  there  is 
aa  enlargement  of  the  thickness  at  the  angle  or  bend  ["erocA^w,"]  of 
a  ply,  and  the  thickness  of  a  bed  of  one  yard  is  increased  to  one  and 
a  half  or  two  yards.  Those  beds  whose  inclination  is  below  twenty, 
degrees,  permit  the  establishment  of  working  galleries  according  to 
the  method  which  bears  the  name  of  flats — ^^platSj'*  and  they  call 
uprights — ^^  droits** — those  which  possess  a  high  inclination.  The 
same  beds,  therefore,  that  occur  in  our  section  of  Mons,  assume 
alternately  the  disposition  of  flats  and  uprights. 

These  n)lds  have,  at  the  same  time,  both  a  direction  and  an  incli- 
nation, and  form  a  sort  of  sloping  gutter  which  is  called  by  the 
Belgian  and  French  miners  ^^  ennoyage.^' 

The  plications  are  evidently  the  efiect  of  dynamic  causes,  which 
have  produced  these  inclinations ;  they  result  from  upheavings  which 
have  undulated  the  surface  of  the  basin,  and  from  lateral  pressure, 
which  has  forced  the  groups  thus  undulated,  to  occupy  a  greatly  con- 
tracted space. 

Contractions  and  enlargements  are  frequent  accidents  in  coal  beds ; 
they  both  exist,  generally,  in  the  same  vein,  and,  in  some  basins,  the 
miners  are  in  the  habit  of  saying,  when  the  roof  and  floor  widen  sud- 
denly, **the  bed  enlarges,  we  are  going  to  lose  it."  A  gradual  and 
prolonged  contraction,  a  division  of  the  bed,  whose  planes  of  strati- 
fication become  entangled  in  the  rocks  of  the  roof  and  floor ;  in  fine', 
the  alteration  of  the  coal  which  becomes  more  and  more  mixed  with 
argillaceous  slate,  constitute  an  impoverishment  which  is  the  ordinary 
precursor  of  a  total  suppression. 

When  the  two  walls  of  the  vein,  approaching  each  other,  come  to 
unite,  and  for  a  while  to  suppress  the  coal  bed,  the  accident  takes  the 
name  of  faulty  [crain  or  coitfflSe.l 

Faults  are  more  frequent  accidents  in  the  thick  beds  than  in  those 
which  do  not  exceed  a  yard.  By  following  the  carbonaceous  thread 
which  almost-  always  exists  as  a  trace  left  by  the  coal  itself,  or,  in 
default  of  that,  by  following  the  rocks  of  the  roof  and  floor,  of  which 
nature  furnishes  indices  sufficient  to  preserve  the  piano  of  stratifica- 
tion, the  bed  will  be  recovered,  after  an  interruption  of  greater  or 
less  extent.  In  the  mines  of  Rive-de-Gier,  the  lines  of  white  slate 
serve  as  a  guide,  in  default  of  carbon,  by  which  to  pass  over  or  go  by 
the  faults.  In  the  mines  of  the  environs  of  Nantes,  where  the  sup- 
pression is  equally  complete,  it  is  necessary  to  consult  attentively  the 
rocks  of  the  walls,  in  order  to  pass  by,  without  deviation,  the  very 
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considerable  spaces  which  often  separate  ihe  prolongation  of  the  same 
bed. 

Miners  are  sometimes  very  much  embarrassed,  when  they  have  piir« 
sued  the  trace  of  a  fault  daring  a  long  space ;  for,  not  finding  again 
any  indication  of  resumption,  they  do  not  know  whether  the  inter- 
ruption should  be  attributed  to  the  presence  of  a  fault  or  to  the  defi- 
nitiye  cessation  of  the  coal.  No  rule  can  be  laid  down  in  this  case ; 
the  observation  of  the  structure  of  the  whole  can  only  furnish  the 
data  which  we  haye  already  indicated  aboye. 

Faults  are  very  common  accidents.  They  are  fractures  which  afieet 
the  entire  character  of  the  formation,  and  cause  greater  or  leas  dis- 
turbances. These  faults  have  a  determinate  direction,  and  frequently 
a  basin  is  afiected  by  a  system  of  faults  parallel  with  each  other.  At 
other  times,  there  are  several  systems  which  follow  difierent  Erections, 
but  are  each  composed  of  faults,  connected  with  each  other,  by  a 
parallelism  of  direction. 

The  intensity  of  the  faults  is  very  variable;  sometimes  they 
scarcely  interrupt  the  formation,  and  appear  as  fissures  which  have 
changed  the  level  of  the  two  ruptured  parts,  but  not  enough  to  con- 
stitute the  total  interruption  of  the  coal,  which  is  always  easy  to 
follow,  when  the  ofiset  is  not  greater  than  the  thickness  of  the  coal. 
The  bed  of  Lucy,  in  the  basin  of  Saone-etLoire,  frequently  presents 
such  faults. 

The  section  of  the  coal  bed  of  Monceau  furnishes  an  example  of 
interruptions  of  continuity  caused  by  movements  subsequent  to  the 
formation  of  the  coal  deposit,  and  of  a  confusion  [brouillfige]  which 
totally  interrupts  the  coal. 

The  brouittages  are  nothing  but  the  intervals  comprised  between 
the  planes  of  fracture ;  in  these  intervals  all  the  beds  are  broken  and 
reduced  to  angular  blocks  mingled  together. 

When  these  faults  form  part  of  those  which  have  determined  the 
outline  of  the  surface  of  the  ground,  the  ofisets  or  upthrows  are,  in 
some  measure,  proportionate  to  the  inequalities  which  it  presents. 
Thus,  there  are  ofisets  and  upthrows  of  several  hundred  feet  in  the 
basins  of  England,  of  Wales,  and  of  Rive-de-Gier,  whose  surface  is 
highly  disturbed. 

In  the  basins  of  the  Saone^t-Loiro,  they  are  rarely  more  than 
from  thirty  to  ninety  feet,  and  are,  notwithstanding,  in  agreement 
with  the  undulations  of  the  surface- 
Endeavours  have  been  made  to  establish,  from  the  most  detailed 
and  available  information,  agreements  between  the  arrangement  of 
the  beds  of  coal  and  the  superficial  accidents  of  the  soil.  Thus,  in 
a  great  number  of  basins,  the  direction  of  their  beds  coincide  with 
that  of  the  groat  axis  of  the  coal  formation,  and  this  great  axis  is 
itself  directed  in  the  same  course  as  the  existing  vallevs«  in  such  a 
manner  that  the  direction  of  the  beds  is  confounded  witli  that  of  the 
dividing  lines  of  the  waters  and  the  principal  valleys.  In  some  other 
basins,  the  planes  of  stratification  of  the  formation  have  not  only  the 
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same  direction^  btlt  al^o  the  same  inclination  as  that  of  the  surface 
decliyities. 

The  basin  of  Bert  offers  a  striking  example  of  this  agreement.  The 
inclinations  of  its  coal  beds  change  as  often  as  five  times  whilst  con- 
forming to  the  inclinations  of  the  surface,  and  the  range  of  the  val- 
leys corresponds  with  the  direction  of  the  beds.  The  greater  part  of 
the  basins  which  affect  the  boat  form,  present,  at  their  surfaces,  an 
analogous  disposition ;  that  is  to  say^  the  waters  follow  the  direction 
of  the  strata,  and  the  lateral  margins  of  the  basins  are  generally 
more  elevated  than  the  axes.* 

JEngliih  CoaJrFields. — Faults  and  interruptions  prevail,  more  or 
less,  as  might  be  expected,  in  most  coal-fields,  but  they  possess  dif- 
ferent characters  in  different  regions.  The  Newcastle  coal-field  is 
remarkable  for  its  number  of  faults ;  from  the  dimensions  of  a  few 
inches  to  a  hundred  fathoms.  But  in  the  southern  coal  basins,  par- 
ticularly those  of  the  Forest  of  Dean  and  South  Wales,  there  are 
frequently  found  remarkable  irregularities,  called  ^^hoT%e».*^  Where 
these  horses  occur,  the  coal  disappears  all  at  once;  but  yet  without 
any  fault  at  all.  ^hey  have  to  be  cut  through,  and,  after  a  time, 
the  coal  reappears. f  These  horses  appear  to  be  ascribable  to  inter- 
ruptions in  the  original  deposition  of  the  vegetable  matter  of  the  coal 
seams. 

Chemical  Geology^  as  applied  to  Coal. — ^At  the  tenth  annual  meet- 
ing of  the  British  Association  for  the  Advancement  of  Science,  as 
reported  in  the  Athenaeum,  Professor  Johnston  brought  forward  the 
r^ult  of  his  investigations  on  the  most  important  of  mineral  produc- 
tions, coal. 

Although  some  geologists  may  entertain  a  diffierent  opinion,  he 
assumes  for  granted  the  vegetable  origin  of  coal.  Although  it  may 
be  classified  in  various  wajs,  for  economic  or  geologic  convenience, 
as  into  caking  or  not  caking,  bituminous  or  non-bituminous,  the  true 
baas  of  the  classification  must  depend  on  the  chemical  composition. 
Carbon,  oxygen,  and  hydrogen,  are  the  component  parts  of  living 
vegetables,  and  the  same  elements  compose  coal,  but  in  different  pro- 
portions. 

In  the  decomposition  of  vegetable  matter,  there  are  two  agents 
always  at  work — ^viz.  atmospheric  air  and  water,  which  resolve  it  into 
carbon,  oxygen,  and  hydrogen;  forming,  with  one  another,  those 
combinations — carburetted  hydrogen,  carbonic  acid,  and  water.  Vege- 
table matter,  consequently,  in  different  states,  showed  different  pro- 
portions of  these  elements. 

The  quantity  of  carbon  in  all  the  diffierent  varieties  of  coal,  in  Mr. 

Johnston's  table,  was  taken  as  a  constant  quantity;  and  from  lignite, 

downwards,  we  see  a  progressive  loss  of  hydrogen  and  oxygen ;  until, 

in  anthracite,  the  carbon  is  the  chief  component. 

This  is  borne  out  by  experience.     In  the  change  from  lignite  to 

*  G^logie  appliqn^y  par  M.  Am^d^e  Burat,  1846. 
t  FrofeMor  Ansted'i  Geological  Leotures,  1847-8. 
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fossil  wood  we  find  that  carbonic  acid  only  ia  pai^tled  with ;  and  this 
continues,  without  variation,  in  all  the  kinos,  down  to  cannel  coal. 

In  mines  of  lignite  and  cannel  coal,  we  find  onlj  earbanie  aeid^  or 
choice  damp;  while  in  mines  of  coal  lower  in  the  scale,  we  find,  in 
addition,  earhuretted  hydrogen  or  fire  dam]^.  This  also  appears  in 
the  table  referred  to;  the  hydrogen  diminishing  in  each  variety  as 
we  approach  anthracite. 

In  some  mines  we  find  a  perfect  confirmation  of  this  theory.  In 
certain  Yorkshire  mines,  coal  of  difierent  kinds,  cannel  coal  being  at 
the  top,  evidently  prove  that  those  below,  having  been  longer  sab* 
jected  to  chemical  action,  had  parted  with  more  of  their  hydrogen. 
The  same  occurs  in  mines  in  Lancashire. 

In  conclusion.  Professor  Johnston  asserted,  that  bituminous  matter 
must  be  of  vegetable  origin — in  fact,  chemistry  proved  it.  Distilla* 
tion  of  vegetable  matter  m  a  gas  work,  or  in  the  laboratory  of  a  vol* 
eano,  was  the  same  process. 

In  further  support  of  this  conclusion,  we  cite  the  following  high 
authority : 

Table  of  Analysis  of  Coal  and  certain  aMied  Combustibles,  by  Berihier, 


Composition  in 

Peat  or  Turf. 

Lignite  or 

Bituminous 

PennsyWania 

Qraphite  or 

100  parts. 

Brown  Goal. 

Coal — ^oh. 

Anthracite. 

Plombmfo. 

Carbon, 

88 

54 

73 

04 

95 

Hydrogen, 

04 

05 

2.55 

Oxygen, 

26 

20 

2.66 

Ashes, 

17.4 

14 

02. 

Volatile  matter, 

28 

Iron, 

5 

These  difierent  varieties  of  brown  coal,  peat,  bituminous  coal,  an- 
thracite, and  graphite,  correspond  so  exactly,  that  this  alone  would 
show  the  vegetable  origin  of  them  all ;  from  the  peat  up  to  the  gra- 
phite, if  no  other  proofs  were  at  hand.    [See  Table  next  page.] 

In  the  belief  that  every  species  of  information  which  makes  the 
adaptation  of  the  various  mineral  combustibles  to  the  manufacture  of 
iron  better  understood,  must  be  useful  and  in  strict  conformity  with 
the  plan  of  the  present  work,  we  have  arranged  the  following  prac- 
tical details.  Great  changes  have  taken  place,  within  a  few  years, 
in  the  management  of  fuel,  and  in  the  degree  of  estimation  in  which 
each  species  is  held  by  operative  and  scientific  men.  It  is  proper  to 
know  the  conclusions  to  which  those  persons  have  arrived.  We  can- 
not here  give  all  those  results  in  detail ;  and,  moreover,  this  is  not  a 
treatise  on  iron  making.  But  w6  have  sought  to  concentrate  certain 
material  facts  on  the  nature  and  capabilities  of  the  principal  varieties* 
It  will  then  be  easy  to  compare  them  with  others  of  corresponding 
character.  We  have  therefore  given,  in  the  following  page,  a  com* 
parative  table  and  characteristic  analysis  of  the  principal  descrip- 
tions of  coal  employed  in  the  iron  works  of  Europe  and  the  United 
States. 


< 
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Varietiet  ^Ceai,  »>(&  T^trenet  to  their  Adt^taiion  to  tie  making  of  Iron. 


Couniiio  in  J  cliMlflcsilor. 

LoullUHofCoali. 

By  whom 
aatlyHd. 

1! 

ii 

1 

un. 

>E 

-1 

Anfriu,       W.  Peon'.,  Ohio.  Vlrj.  nilnai,, 

w'-«iS:=£;cte.ss;' 

~wF 

44.0 

Borihi,.?     ^ 

i?J 

3B.S 

4.0 

t 

02.4 

34.1 

ru,   bitnln. 

;; 

07,5 

mm.      (dboln 

*'^°'S'^'^?''"c''lr;U:^«^n;.. 

Bf,0 

awlKilufiatB 

SO 

Karnen, 

mIo 

M.5 

iJi 

or  nniiit   bam- 

do.    0,  { StDlch,              "        l.l.iuli*80, 

Illu.tie<,' 

ta 

( Dftbydilw,       ■■       Morolj  F'k, 

K-" 

"■        )s.l2lElJBn"'B, 

Benmer. 

TOO 
MB 

2S.0 
S1.E 

1 

U. 

74.3 

M.I 

DrjeoaKoM 

▼•rr     allwuvi;  r                     Cliil*.  inllni  c«l, 

Muihu, 

4.3 

ODtaiiHd  crude    !i,„,i.„h          "    eU  e«l,  rkhm, 

4.S 

Benhler, 

4.S 

414 

1.4 

Iohn»n, 

68fl 

WO 

lao 

£9.1 

aD.0 

M 

Fdr*' 

G!L6 

a&s 

1.9 

Dowlaii,  inm  wor»% 

».l 

7i 

3.0 

IV. 
euun     Mta. 

MenhyrTrdvll    " 

MmIi«, 

m.o 

a.o 

^^SLZ^,) 

Unknown, ' 

w.o 

1.B 

S 

RbymiH-v  ft  Tred»(«r.  wocli», 
Euam  c'l,  Teuibrej  &  Llaoellr, 

M<uta«, 

61.0 

4.0 

"      [mianl 

EQ.O 

ao 

"ksx 

B.1Iian>.      Moo.,  DoVr,                           ^' 
Fnau.        Amerroo,  Siint  EUeane. 

Qnuwr, 

If 

liV 

S.3 

as 

cluK  •emi-WlQ- 

1  P.uphln  Co.  P«.  Bnttlini  Rup, 

Le., 

ia:9 

7.0 

America,   JMirylDod,  Savue  Ritir, 

Juknn. 

Trio 

leo 

7,0 

CJeninn, 

7U 

ie.4 

(           '■■         '  Bro.d-u.h 

ni 

16.7 

aoulh  WilBi  NB.th  Vallej 

MuihBi, 

91,0 

8,0 

IJ) 

'"■'"■      :    '^MSrc 

M.S 

e.o 

as.7 

i.S 

Rog«™, 

Ml 

1.4 

4.S 

t>thr(^u. 

U.  SLalH. 

Rhode  IiKsil,  PorOmDulta. 
M>«acbute(l>,  Mu»l1el.t. 

Ro«.f^ 

Johnion, 
JackioD. 

89-11 

7.1 

43 

1 

RuHia,         Ternioiy  ofihe  Don  ComscH, 

4t.ll 

A,  Cd^  whloh  eumot  ba  smplajgd  In  iion  worki,  In  th 

B,  Cm1«  whieh  oeiDBiit  !«■  In  the  flre,  ud  which  it  i« 

e  ernde  lUte. 

Mnwlnfu 

rD*Ml 

•Mbd  with  beM«d  «ir. 

CChirtjfor 

ggu. 

CLASSIFICATION   07  MIHEEAL  COAXS. 

Id  the  foregoing  table  of  aaalysis  of  coals  and  anthracites  we  have 
u  arranged  them  aa  to  exhibit  their  Tarieties  or  gradations,  and  their 
distingniBhing  properties,  in  different  countries.  Hence,  the  European 
coals  can  readily  be  compared  with  those  of  America,  and  the  adap- 
tations of  either  may  be  assigned  with  some  degree  of  confideDce. 
We  proceed  to  note  these  characteristic  differences  and  agreements 
nore  in  detail. 

L  Fat  Bituminottt,  Mazing,  coking. — In  the  first  class,  series  A, 
«f  the  table,  by  way  of  illnstration,  the  English  coals  of  the  north, 
and  some  of  the  coals  of  Silesia,  of  Hesse,  of  France,  and  of  Ame- 
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rica,  in  the  Ohio  Valley,  are  chiefly  fat  and  yery  adhesiye  or  caking ; 
swelling  much  in  the  fire.  The  hot  air  blast  is  successfully  applied 
with  these  in  the  high  furnaces.  But,  as  their  tendency  to  cement 
together  in  a  solid  mliss,  when  in  the  fire,  is  such  as  to  prevent  a  free 
draft  or  passage  of  the  air  through  the  furnace,  it  has  been  found  in- 
dispensable to  submit  the  coals  to  a  preliminary  process,  and  to 
reduce  them  to  coke.  Thus,  the  difficulty  is  wholly  removed ;  and  a 
light,  cellular,  and  purely  carbonaceous  substance,  easily  ignited,  is 
substituted  for  the  unmanageable  coal  in  its  crude  state.  The  averse 
(quantity  of  carbon  which  the  English  coals  possess,  is  stated  to  be 
sixty-five  per  cent. 

Series  B,  more  southward,  in  Staffordshire  and  Derbyshire :  these 
coals,  although  containing  as  much,  and  even  more  bitumen,  do  not 
melt  together  like  those  of  Northumberland.  They  scarcely  change 
their  form  even  in  the  state  of  coke.  The  varieties,  having  this  pro- 
perty, admit  of  their  being  used  in  the  raw  Btate^  but  require  the 
introduction  of  hot  air  into  the  furnaces.  Some  of  the  ianerican 
coals  west  of  the  Alleghany  mountain  have  also  these  characters- 

In  regard  to  the  manufacture  of  illuminating  gaty  the  type  of  per- 
fection, in  the  series  C,  is  the  Scotch  cannel ;  then  comes  after  it  the 
Lancashire  cannel,  and,  in  the  third  order,  the  Yorkshire  and  Der- 
byshire cannel  With  this  class  we  would  place  the  cannel  coals  of 
Kentucky,  Indiana,  Illinois  and  Missouri.  This  series  can  be  assimi- 
lated, in  many  respects,  to  the  coal  of  the  basin  of  Mons  in  Bel^mn. 
The  splint  coal  of  Scotland  is  only  a  coarse  variety  of  cannel,  as  are 
the  greatest  part  of  all  the  Scotch  coals. 

The  Newcastle  coals  have  a  resemblance  to  those  of  Anxin,  of 
Saint-Etienne,  and  of  Rive-vle-Gier,  the  analysis  of  which  we  have 
placed  in  the  series  D. 

11.  Series  £. — In  the  second  class,  the  Scotch  coals,  although  con- 
taining as  much  bitumen  as  those  of  the  north  of  Scotland,  are  of  the 
kind  denomiuated  drtf  c-.HiU.  They  cement  together,  but  without 
change  of  form«  and  are  not  so  adhesive  as  the  fat  English  coals. 
These  were  heretofore  coked  before  being  put  into  the  furnaces ;  but 
recent  improvements  have  shown  that,  with  the  application  of  heated 
air*  thev  can  be   employed  without   being  previously 


Thoir  average  proportion  of  carbon  is  aK»ut  sixty  per  cent.,  and  of 
bitumou  ot>  per  cent*  Some  of  the  Alleghany  coals  will  probably  be 
found  CO  a^imilate  with  these*  Approximating  to  the  same  class,  to 
a  certain  polttt,  will  be  found  the  coals  of  Auvergne  and  of  a  part  of 
the  :>outa  of  France- 

IIL  Seriejj  F. — We  have  assigned  an  intermediate  space  for  a 
scries  ot  vv;aI;>  in  the  American  coal  basins  which  differ  little  from  £, 
excx*j-5  that  they  contain  somewhat  less  of  bitumen  and  more  of  car- 
bon, VLB.  about  tfo  per  cent,  of  carbon  and  2T  p<fr  cent,  of  bilumen 
and  volatile  matter,  aud  are  less  adhesive  and  cakixg.  TheHeraclea 
coal,  in  Auatolia.  apivars  to  belong  to  thi»  series^  and  thc6e  of  the 
Cantal  and  l\v  slo  IVuie  in  FtanoN  The«e  ar^  cvnvertible  into 
coke. 
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IV.  Intermediate  Series,  very  dry  eoaU^ — Semi-bituminous  coals, 
— Steam  eoah, — ^In  the  fourth  class,  of  which  the  Welsh  coal  of  the 
southern  and  eastern  districts  is  the  type,  and  which  possess  only 
from  twelye  to  twenty  per  cent,  of  volatile  matter  and  bitumen,  may 
be  arranged  those  denominated  ^^  very  dry  coals,  with  excess  of  car- 
bon." These  do  not  cake  or  cement  together  in  a  mass,  although 
each  individual  fragment  is  susceptible  of  conversion  separately  into 
coke,  and  consequently  do  not  offer  a  similar  obstruction  to  the  cur- 
rent of  air  in  the  furnace,  like  those  of  the  first  class.  It  has,  there- 
fore, been  found  that  they  may  be  employed  in  a  crude  state  in  the 
cold  air  furnaces  of  South  Wales.  This  class  contains  a  larger  pro- 
portion of  carbon  than  the  two  others,  being  eighty-one  per  cent. 

There  exist  both  in  France,  Saxony  and  Belgium,  coals  which  bear 
some  resemblance  to  these.  In  the  United  States  of  America,  par- 
ticularly in  Maryland,  Virginia,  and  Pennsylvania,  are  some  species 
which  closely  assimilate  with  the  foregoing,  usually  denominated 
'^ open-burning,"  and  sometimes  ^^semi-bituminous,"  and  are  not  sur- 
passed by  any  known  species  for  certain  valuable  properties. 

Under  this  head  may  be  arranged  the  culm  of  Kilkenny  and  of 
Glamorganshire,  and  the  quality  which  prevails  in  some  of  the  south- 
em  seams  of  the  Welsh  coal-field,  and  now  universally  known  by  the 
name  of  ^^  steam  coal,"  being  supplied  to  the  British  marine  steamers, 
and  even  to  those  of  France  and  Egypt.  The  Welsh  culm  is  a  very 
light  coal,  of  loose  texture,  very  glossy,  and  composed  of  capillary 
fibres  arranged  in  divergent  rays.  It  burns  easily,  and  without 
smoke,  makes  a  lively  fire,  and  is  in  great  request  in  Swansea  and 
Cornwall  for  the  smelting  of  copper.  Depots  of  steam  coals  are 
formed  in  the  East  and  West  Indies,  and  in  various  parts  of  the 
world,  for  the  service  of  the  English  steamers. 

There  is  in  England  another  variety  of  coal,  but  not  abundant, 
called  ^tn^  coal,  because  it  is  almost  as  hard  as  flint,  and  has  a  shining 
fracture  approaching  to  anthracite.  The^t^^  coal  of  the  mines  of 
Wedgebnry  in  Staffordshire,  belongs  to  this  series.  In  Cumberland, 
at  Abton  Moor,  a  variety  of  coal  is  found,  almost  without  bitumen, 
called  eraw  coal,  which  approaches  to  the  French  coal  of  Fresnes. 

V.  In  the  fifth  class  are  comprised  the  anthracites,  or  the  non- 
bituminous  coals.  Our  tables  of  analysis  exhibit  the  component  parts 
of  this  mineral  from  all  the  principal  known  deposits.  In  Pennsyl- 
vania it  contains  from  85  to  92  per  cent,  of  carbon ;  in  South  Wales 
from  88  to  95;  in  France  80  to  83;  in  Saxony  81,  and  in  Russia 
reaches  94  per  cent. 

After  many  years  of  unsuccessful  trial  in  endeavouring  to  adapt 
this  valuable  mineral  combustible  to  the  manufacture  of  iron,  the 
difficulties  which  at  one  tjime  seemed  insurmountable,  were  overcome 
both  in  Wales  and  in  Pennsylvania,  where  many  furnances,  using  the 
hot  blast,  are  now  in  full  activity.  The  domestic  use  of  anthracite 
in  the  United  States  is  very  extensive,  and  annually  increasing ;  all 
the  original  objections  to  its  use  having  vanished. 

In  the  United  States  of  America  the  investigation  of  coal  is  of  so 
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recent  a  date  that  we  have  Bcarocly  had  time  to  institute  comparisons 
with  the  corrcBponding  combustibles  in  Europe.  Nor  nave  we 
aocpiircd  more  than  a  meagre  amount  of  information  in  relation  to 
the  oconomic  value  of  similar  substances  in  other  countries. 

While  in  the  new  world,  vemarkable  as  it  may  appear,  the  most 
simple  properties  of  mineral  fuel  have  scarcely  been  known  half  a 
century ;  while  the  first  anthracite  found  its  way  from  Pottsville  to  Phil- 
adelphia in  the  year  1812  ;  from  the  Lehigh  region  in  1814,  and  from 
Wilkosbarre  in  1820 ; — while  the  first  bituminous  coal  reached  tide 
water  down  the  Susquehanna  only  in  1804,  the  coals  of  England  had 
boon  employed  for  fuel  and  manufactures  from  the  beginning  of  the 
thirteenth  century;  those  of  Scotland  towards  the  close  of  the  same 
century  ;  of  France  at  the  beginning  of  the  fifteenth  century,  and  in 
Belgium  the  coal  mines  had  been  in  operation  at  least  as  early  as  the 
year  11»8. 

The  amount  of  current  information  as  to  what  has  been  effected, 
and  as  to  what  is  the  existing  condition  in  other  parts  of  the  world 
in  relation  to  coal  mining  industry  and  the  enormous  developments 
of  tills  uiinoral  in  various  countries,  even  during  our  own  time,  forms 
a  department  in  industrial  statistics  which  greatly  needs  elucidation; 
for  the  details  which  it  embraces  are  bv  no  means  of  easy  access  to 
the  inquiror,  either  in  the  new  or  the  old  world.  It  is  the  growing 
neco;^sity  for  such  information,  the  demand  for  a  multitude  of  essen- 
tial data  for  which  we  have  so  often  to  seek  in  vain,  that  has  led  to 
the  preparation  of  the  present  volume,  and  has  encouraged  its  anther 
to  porsovero.  We  feel  assured,  moreover,  that  in  the  concentration 
of  such  a  multitude  of  useful  facts  which  time  has  developed,  but 
which  aro  now,  in  great  measure,  for  the  first  time  brought  together, 
wo  arx^  \vuforrinir  no  slight  aooossion  to  ihe  generally  prevailing 
kuowKslgo,  on  a  subjooc  which  is  annually  acquiring  importance,  and 
Kvomiuj;  moro  intimately  connected  with  the  advancement  of  the 
human  racw 

It  may  Vo  ujcfxU  to  pursue  these  preMiuiuary  notes  on  the  classifi- 
cation of  wiiioral  cv^uibustiMos  somewhat  further :  and  we,  fortunately, 
arc  not  with.'^u:  asup!o  sc*cr.tiSo  authority  for  exieniing  this  section 
OS  far  as  vnir  sjviof  wJU  ^vrrji::. 

It  has  Nntu  {vrvviv^Nl  that  s:at:!ar.:y  of  nwulis  :a  analysias  is  not 
of  i;s«'lf  au  ou::rv  a:ivl  vlecisive  ^:de  to  :he  ascertaJamenc  of  all  the 
prv^jvrr.c*  ot  cn>*!,  Kvca  as  re^^wrus  ch«ti:cAl  T«il:3w  apparently 
)NMrV/.c\  vV,*crx*j^Attc»^  arv  drsvV>rvrab>,  wS«a  :he  ::v«5sigmtion  ia 
cArv.^.l  t\;r:\^r»  >* hu'h  siow  :>.c  ar<5«fv..v  .^r  yr«eaKV  of  principles 
liun:  U'.*5s^t;aV^\  iv,r.*jic«sv  oivr«:;x^  r«^',».  Tausk  ia  vvaI;s  vxataining 
*:»:: Ar  .;u-*:^:.i\>s  of  c*rivi?,  thcd^  .*:  :i< 8feO«i o:  Kr^^oz I  asL>i  in  Scot- 
ImkL  :>;:  ::^x;a->x\  ti^  a:td^x:N\il  n^ul^s^  oc^;!::^  >t  IV  Xn\?cftsaii, 
p«\'\^  :>.jk:  ;>.c  rvU;:^^  <vwi*.iii5>wio:  kyur\'^«u  s-^X^a^ori  i^v:ce'« mate- 
naVvV  i:iVr  V^^-^u  c\:<rcttju  w,*y<r^>w oac.  ciAri,'C;*r*  2ns5 likewise 
Ve  c^/asjtl^^*  CW  s:nfcc:*rv  oati  5;f\;«je  ot  :Vr  vXvoL  ;ie  iieiLshT,  (he 
!tt..\u'  VI  ^i v>.  t:  >artfcs  lai  :i^  €rvw  s^^^rrm  cc  ^i^'c^R»i:;i^w^  ^od'ocher 
pjl<^uv;ttcedi  ttt^LS^  >^  jn^f««i^  ia     W^  l^x^  M^ftr^  V.*c  e:i:a3i94e.  chat 
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Bome  of  the  English  coaU  possess  so  strong  a  tendency  to  melt, 
eementy  and  coke,  as  to  form  a  hollow  fire,  and  cannot  be  used  in 
iron  works  without  previous  coking ;  while  other  coals,  even  such  as 
possess  ten  or  twenty  per  cent,  more  of  bitumen,  swell  but  little ; 
and  although  their  fragments  cohere  in  the  fire,  they  do  not  change 
their  form  and  bulk,  even  in  the  process  of  coking. 

There  is  yet  another  mode  which  has  been  employed  to  compare, 
with  still  greater  delicacy,  the  respective  qualities  and  composition 
of  these  combustibles.  This  is  by  means  of  the  relative  proportions 
of  carbon  and  gaseous  matters,  ascertained  more  completely  than  is 
exhibited  in  the  usual  form  of  analysis.  For  a  knowledge  of  these 
results,  and  some  others  that  we  propose  to  introduce,  we  are  in- 
debted in  great  measure,  to  the  work  of  M.  Pelouze  on  ^.* 

*^  All  the  Bompact  coals,  even  the  fattest,  the  most  cokmg,  the  most 
inflammable— in  a  word,  those  which  the  English  designate  by  the 
name  of  ^^  ehse-buming  coaly''  and  which  yield  to  distillation  a  coke, 
always  more  or  less  abundant,  dense,  and  of  better  quality  than  those 
of  the  light  coals-— ought  to  be  avoided  for  the  manufacture  of  gas* 

But  among  the  eligible  coals  how  many  distinctions  still  remain  to 
be  made.  We  are  often  astonished  to  find  that  the  lightest  coal — that 
which  leaves  the  least  residuum  after  its  combustion — above  all,  that 
which  possesses  characters  entirely  bituminous;  which  kindles  rapidly 
and  ^ves  out  a  fine  and  elongatea  flame,  yields  much  less  gas  to  dis- 
tillation than  some  other  variety  of  the  light  coals  which  possess  the 
same  apparent  characteristics,  or  which  were  even  far  from  promising 
as  much. 

We  are  acquainted  with  a  great  number  of  analyses  of  coal,  made 
at  various  periods ;  but  all  at  a  time  when  the  science  of  the  analysis 
of  organic  bodies  had  made  little  advances.  Besides,  the  only  object 
of  those  analyses  was  that  of  stating  the  respective  proportions  of 
coke,  or  de-bituminized  coal,  and  the  incombustible  residuum  which 
the  coke  yielded  by  a  complete  incineration.  Little  attention  was 
given  to  determining  the  component  parts  of  the  bituminous  portion. 

Mr.  Richardson  has  devoted  himself  to  researches  in  the  laboratory 
of  Professor  Liebig,  at  Giesen.    He  has  examined  the  English  coals. 

We  give  the  results  of  his  analyses,  the  more  willingly  that  his 
examinations  have  been  directed  to  the  produce  in  coke,  and  to  the 
elements  of  the  bituminous  portion. 

British  Bituminous  Coals. 

With  the  certain  means  that  chemists  possess,  now-a-days,  for 
analysing  organic  substances,  such  a  work,  published  by  a  person  so 
competent  in  these  matters  ought  to  inspire  confidence.  Now  we  see 
that  in  the  bituminous  portion  of  the  coals  assaved  by*Mr.  Richard- 
son, the  proportion  of  oxygen  varies  from  14.64  for  6.83  of  hydrogen, 
to  6.50  for  6.81  of  hydrogen.    There  is,  therefore,  reason  to  thmk, 

*  TraiU  de  I'^cUIrage  aa  Gas,  areo  24  planohesi  par  PelouEe  Pere,  "Paxit,  1839. 
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that  in  the  distillation  of  the  first  variety,  in  conseqaenoe  of  the  for- 
mation of  water,  there  would  remain  very  little  hydrogen  for  the  pro- 
duction of  gas  for  illumination ;  while  the  second  variety  would  have 
yielded  a  much  more  abundant  result  of  carbonated  hydrogen  gas. 


Species  of 

Locality. 

Composition. 

Composition  after 
dedacting  the  aahea. 

Combustible. 

^   ,      f 

Carbon. 

Hydro- 
gen. 

Oxygen. 

Ashes  or 
Cinder. 

Carbon. 

Hydro- 
gen. 

Oxygen. 

Splint  Coal, 

Wylam, 

74.823 

6.180 

5.085 

13.912 

86.91 

7.18 

5.91. 

Glasgow, 

82.924 

5.491 

10.457 

1.128 

83.87 

5.55 

10.58 

Cannel  Coal, 

Lancashire, 

83.753 

5.660 

8.039 

2.548 

85.94 

5.81 

8.25 

Edinburgh, 

C7.697 

5.405 

12.432 

14.566 

79.13 

6.33 

14.64 

Cherry  Coal, 

Newcastle, 

84.846 

5.048 

8.430 

1.676 

86.29 

5.14 

8.57 

Glasgow, 

81.204 

5.452 

11.923 

1.421 

82.38 

5.53 

12.09 

Caking  Coal« 

> 

Newcastle, 

87.952 

5.239 

5.416 

1.393 

89.19 

5.31 

5.50 

Glasgow, 

83.274 

5.171 

9.036 

2.519 

85.43 

5.30 

9.27 

At  the  same  time  that  Mr.  Richardson  was  operating  at  Giesen, 
M.  Beynault,  an  aspiring  mining  engineer,  was  devoting  himself  at 
Paris  to  similar  researches,  with  much  assiduity.  We  give  below  the 
principal  results  which  he  has  obtained. 

European  Bituminous  CoaU. 

Analysis  per  cent.,  the  earthy  residuum  being  previously  abstract- 
ed. The  results  show  the  mean  of  three  different  assays  for  each 
species  of  coal. 


Localities. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 


€€ 


Coal  of  Alais,  basin,  No.  23,  mine  of  Rochebelle,  France, 
Coal  of  Lavaysse,  Dep.  of  the  Aveyron, 
Coal  of  Mons.  Ist  variety  of  Flenu, 

"  2d        " 

Coal  of  Epinac,  basin  No.  11, 
Coal  of  Blansy,  No.  10, 
Cannel  Coal  of  Lancashire, 
Coal  of  Commcntry,  basin  No.  13, 


Belginm, 

it 

France, 


it 


England, 
France, 


Coal  of  Riye-de-Gier,    "    No.  20,  Grande-Croix,  " 


II 
it 
u 
ft 
u 


ii 
it 
II 
it 
it 
tl 


tl 
tl 
tt 
tl 
tt 
II 


tt 
II 
tt 
tt 
It 
tt 


Rassaud, 
Corbeyre, 
Cimetiore, 


tt 


Conson, 


it 


Coal  of  Noroy,  basin  No.  3,  Vosges, 

Coal  of  Oberkirohen, 

Coal  of  St  Girons,  Dep.  of  L'Arriege, 


tt 
tt 
tl 
tt 
tt 
a 
tt 


Westphalia, 
France, 


Carbon. 

Hydrogen. 

90.55 

4.92 

82.12 

6.27 

86.49 

5.40 

87.07 

5.63 

83.22 

5.23 

78.26 

5.35 

85.81 

5.85 

82.92 

5.30 

89.04 

5.23 

89.07 

4.93 

90.53 

5.05 

85.08 

5.46 

87.45 

5.77 

84.49 

6.75 

86.30 

6.27 

78.32 

5.38 

90.40 

4.88 

76.05 

5.69 

Oxygen. 


4.53 
7.48 
8.11 
7.30 

11.55 

16.39 
8.34 

11.78 
5.73 
6.00 
4.42 
9.46 
6.78 
9.36 
8.43 

16.30 
4.72 

18.26 


We  remarkjiow  much  the  proportions  of  oxygen  in  relation  to  hydro- 
gen, vary  even  in  their  most  extended  limits :  and  if  we  admit  that 
the  abundance  of  the  first  is  injurious  to  the  production  of  gas  for 
lighting,  all  the  uncertainty  which  is  generally  observed  in  the  result 
of  the  manufacture  is  explained. 
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Many  of  the  coals  comprised  in  the  preceding  table  are  defectiye 
by  an  absolute  want  of  hydrogen ;  but  several  others,  even  those  rich 
in  hydrogen,  by  the  association  of  that  with  a  too  strong  proportion  of 
oxygen,  which  in  the  distillation  of  coal  disengages  its^f  with  the  hy- 
drogen, both  being  in  a  nascent  state,  are  found  in  conditions  favour- 
able to  combination ;  that  is  to  say,  to  the  production  of  water,  to  the 
detriment  of  the  quantity  of  illuminating  gas. 

Anthracites. 


LooAlities. 

Carbon. 

Hydrogen. 

Oxygen. 

1.  Anthneite  of  PennBylyaniSy                       United  States, 
3.  Coaly  Anthneite  of  Roldac,  near  Aiz-la-Chapelle,  Belgium, 

3.  Aathraeite  of  Mayenne,                             France, 

4.  "         of  SoQth  Wales,                        Wales, 

5.  "         of  La  More,  Dep.  of  Isere,        Franee, 

6.  "         of  Maeot,                                  La  Tarantaise, 

94.89 
92.85 
93.56 
94.05 
94.07 
97.23 

8jl 
4.28 
8.38 
1.75 
1.25 

2.56 
3.19 
2.16 
2.57 
4.18 
1.52 

We  here  perceive  that  the  anthracites  are  absolutely  wanting  in 
hydrogen,  independently  of  the  consideration  of  oxygen.  It  explains 
then  very  well  why  this  species  of  combustible  is  the  least  convenient 
substance  for  the  manufacture  of  illuminating  gas.* 

The  results,  according  to  the  English  engineer,  Luke  Herbert,  ob- 
tained from  a  series  of  experiments  made  upon  each  of  the  three 
classes  of  English  bituminous  coals,  and  in  each  case  by  the  distillation 
of  one  ton  of  the  coal,  are  as  follows : 

1.  Gannel  coal  of  Lancaster  produced  11,600  English  cubic  feet  of 

gas. 

2.  Coal  of  Newcastle,  (Hartley  mine,)  9,600  do. 
8.  Coal  of  Staffordshire,  best  quality,  6,400  do. 

By  experiments  on  a  similar  scale  to  the  last,  were  obtained  the 
following  results : 

1.  Wallsend  coal,       .       -       - 

2.  Temple  Main,    -       .       . 

3.  Primrose  Main,       -        -        - 

4.  Pembrey    .       -       -       - 

The  gas  obtained  possessed  an  illuminating  power  much  inferior  to 
that  from  the  coal  of  the  first  class ;  but  there  was  much  coke  of  good 
quality. 

In  this  class  the  series  terminates  with  the  drier  and  less  adhesive 
coals,  called  ^^  open  burning  coals."  Those  of  this  kind  are  prefer- 
red by  blacksmiths  because  they  better  bear  the  blast  of  the  bellows. 

ADAPTATION   OP  DIPFERBNT  VARIETIES  OP  COAL  TO  THE  PURPOSES  OP 

STEAM  NAVIGATION. 

There  has  been  recently  published  a  very  elaborate  report,  of  607 
pages,  "  to  the  Navy  Department  of  the  United  States,  on  American 

^PeloQse  on  Gu. 


10.800  cubic  feet  of  gas. 
8.100  do. 

6.200  do. 

4,200  do. 
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coftU  applicable  fo  steam  narigatioo  and  to  other  purposes,  by  Prof. 
Walter  B.  Johnsoq."  It  incladee  two  hundred  and  one  tables,  pre- 
pared hj  the  author  with  uauBual  care  and  tmder  peculiar  adrantaAes, 
and  furDiBbea  the  results  of  a  long  series  of  experimental  investiga> 
tioiiB  conducted  at  Washington. 

Our  space  precludes  our  quoting  extennrel;  from  this  ToluminiMa 
document :  but  we  cannot  refrain  from  selecting  the  following  table 
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of  the  relative  degree  of  eyaporative  power  of  different  coals  under 
similar  or  uniform  htUk$.  We  select  tnis  table,  at  the  snggestion  of 
the  author,  in  preference  to  that  which  exhibits  ^^the  order  of  evap- 
ontire  power  under  equal  weighta.*'  He  remarks  that  coal,  '^  when 
sold  by  weight  and  used  on  shore,  the  weight  per  cubic  foot  is  a  point 
of  little  moment.  Space  for  stowage  is  easily  obtained.  But  in  steam 
nayigation,  bulk,  as  well  aS  weight,  demand  attention ;  and  a  differ- 
ence of  Upentjf  per  cent.j  which  experiment  shows  to  exist  between  the 
highest  and  the  lowest  average  weight  of  a  cubic  foot  of  different 
eoala  assumes  a  value  of  no  little  magnitude.  This  is  obviously  true, 
iinee,  if  other  things  be  equal,  the  length  of  a  voyaee  must  depend  on 
the  amount  of  evaporative  power  afforded  by  the  fuel  which  can  be 
stowed  in  the  bunkers  of  a  steamer,  always  of  limited  capacity." 

ADAPTATION  OP  COAL  TO  STEAM  POWBR. 

We  learn,  through  various  channels,  that  the  Lords  of  the  Admi- 
ralty, in  England,  have  taken  up  the  subject  of  coal,  not  solely  as 
relates  to  its  economic  working  and  consumption,  but  with  reference 
to  the  probable  quantities  absolutely  workable  in  Great  Britain,  the 
most  economic  methods  of  combustion,  and  the  chemical  properties 
and  combinations  of  coal.  An  inquiry  was  announced  as  in  progress^ 
in  the  close  of  1846,  in  reference  to  the  value  of  coals  for  the  use  of 
the  British  steam  navy.  It  is  designed  not  merely  to  ascertain,  by 
chemical  analysis,  the  constituents  of  different  sorts  of  coal,  but,  bj 
an  extensive  series  of  comparative  experiments,  to  determine  their 
practical  applicability.  With  this  object  in  view,  it  is  announced 
that  steam  boilers  and  furnaces  have  beeh  erected  at  the  Engineering 
College  at  Patney,  and  the  examiQation  is  intrusted  to  Sir  Henry  de 
la  Beche  and  Dr.  Lyon  Playfair,  and  those  associated  with  them. 

The  editor  of  the  Mining  Journal  remarks,*  ^*  our  beds  of  coal  have 
been  the  undoubted  production  of  ages ;  and,  vast  as  they  are,  it 
appears  the  height  of  the  ridiculous  to  assert,  that  they  are  inex- 
haustible. Every  succeeding  year  brings  its  increasing  consumption, 
not  simply  of  tons,  but  of  millions ;  and  perhaps  there  is  no  other 
question  in  the  range  of  political  economy  that  deserves  so  much 
patient  investigation,  and  no  body  of  men  so  highly  competent  to  the 
task  as  the  gentlemen  alluded  to/' 

In  order  the  better  to  follow  up  this  interesting  subject,  illustrated 
in  the  last  table,  we  proceed  to  append  the  results  of  a  series  of  ex- 
periments to  determine  the  evaporative  values  of  several  varieties  of 
American  coals — chiefly  those  of  a  semi-bituminous  character.  These 
investigations  were  unaertaken  by  Messrs.  Thompson,  of  New  York, 
on  account  of  the  New  York  and  Liverpool  Steamship  Company. 
As  some  of  these  results  differ  in  certain  respects  from  those  of  the 
last  table,  it  has  been  judged  expedient  to  precede  them  with  the  in- 
troductory notices  of  the  experimenters. 

^  Biining  Joornal,  Anguat  Ist,  1840. 
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^^  Having  received  orders  fromvoa  to  test,  bj  ezperimenti  the 
evaporative  values  of  several  kinds  of  coal  upon  your  ^Vertical 
Tubular  Boiler/  and  having  discharged  such  duties,  we  hereby 
enclose  you  a  copy  of  the  report  of  said  experiments  with  our  views 
annexed. 

^^  Our  first  experiment  was  with  the  Dauphin  Battling  Run.  It  pos- 
sesses high  evaporative  power,  with  considerable  cohesion  of  its  par- 
ticles, so  that  it  may  not  be  broken  into  too  small  fragments  by  the 
constant  attrition  which  it  may  experience  in  the  vessel.  It  ignites 
very  quick  with  natural  draught,  burns  with  a  clear  bright  flame, 
leaving  but  a  slight  soot  deposit  upon  the  tubes,  owing  to  the  free 
circulation  of  the  air  through  the  grate  bars,  rendering  the  combus- 
tion more  perfect.  In  short,  it  requires  little  if  any  attention  from 
the  fireman  until  it  is  necessary  to  charge  the  furnaces  with  a  fresh 
supply  of  <coal. 

*^  Our  second  experiment  was  with  the  Baltimore  Cumberland.  It 
ignites  rapidly,  producing  a  strong  heat ;  shortly  after  which  time, 
it  runs  together,  often  adhering  to  the  grate  bars,  requiring  much 
time  and  labour  to  separate  it.  Without  the  strictest  attention,  in  a 
short  time,  it  would  entirely  exclude  the  air  from  penetrating  through 
the  interstices  of  the  coal,  thereby  producing  a  great  loss  of  steam. 
It  has  very  small  cohesion  of  its  particles,  requiring  very  careful 
handling  to  prevent  it  from  crumbling  into  very  small  pieces. 

^^Our  third  and  fourth  experiments  were  with  'Young's  Mining 
Company'  and  'Maryland  Mining  Company.'  They  produce  the 
same  effect  as  the  second  experiment,  the  results  being  all  forced. 

''  Our  fifth  experiment  wife  with  the  Erie — possessing  rapidity  of 
ignition,  makes  an  intense  fire,  throwing  off  an  inmiense  volume  of 
carbonaceous  matter,  causing  the  tubes  to  fur  up  in  a  very  short 
time,  also  having  an  undue  quantity  of  sulphur  in  it. 

''  Our  sixth  experiment  was  with  the  Dauphin  Rattling  Run ;  varies 
nothing  from  the  first  experiment. 

"  Our  seventh  experiment  was  with  the  '  Maryland  Mining  Com- 
pany;' results  as  before. 

''  Eighth  experiment  was  with  the  Dauphin  Backbone,  slightly  dif- 
fering from  the  Rattling  Run  in  evaporation  and  rapidity  of  igni- 
tion. 

''Ninth  experiment  was  with  the  Dauphin  Rattling  Run ;  still  retain- 
ing the  pre-eminence  for  marine  purposes  over  any  of  the  coals  sub- 
mitted for  trial,  requiring  less  labour  by  75  per  cent. — producing 
more  steam  in  less  time  than  any  of  the  coals  experimented  with. 

"  Our  tenth  experiment  was  with  the  '  Maryland  Mining  Company.* 
Experienced  the  same  difficulty  as  before,  vii. : — ^running  together, 
forming  a  heavy  compact  crust  over  the  whole  area  of  the  grate, 
requiring  freouent  raking,  that  the  air  might  circulate  through  and 
ignite  the  surface  or  top  of  the  coals,  thereby  occasioning  the  furnace 
doors  to  remain  open  much  longer  than  the  circumstances  of  the  case 
ought  to  justify. 
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"  Harisg  giren  a  brief  review  of  the  coaU  snbmitted  t<k  as  for  trial, 
it  may  be  well  to  add,  that  the  Danphia  Rattling  Bnn  (for  marine 
pnrpoBee)  meets  oar  decided  approral,  from  the  experiments  we  hare 
bad  of  it." 

New  York,  Lee.  24(A,  1850. 

7b£28  thawing  the  eamomie  valvtt  of  Ike  Cocit  eontumed  in  a  "  CoUiru'  Veriieat 
Tubuiar  Boiler,"  at  tie  Novelty  Workt,  Nete  Tork,  Decemher,  1849. 
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In  1862  was  pnbliBhed  the  Report  of  the  Engineer-in- Chief  of  the 
Nav;,  on  tbe  comparative  value  of  anthracite  and  bitnminoos  coal, 
from  which  we  extract  the  following  : 

"  The  coals  nsed  for  the  experiments  were  the  kinds  fnrnisbed  by 
the  agents  of  the  goremment  for  tbe  use  of  the  United  States  Xavy 
Yard  and  steamers,  were  taken  indiscriminately  from  a  pile  in  the 
yard  without  aasortine.  The  bituminous  coal  was  from  the  Cumber- 
land Mines.  The  anthracite  was  the  kind  known  as  "  White  Ash 
Schuylkill." 

From  the  experiments  it  appears,  that  in  rezard  to  "  getting  up 
■team,"  the  anthracite  exceeds  the  bituminouB  36  per  cent. 

Again  he  remarks,  "  that  from  the  experiments,  without  allowing 
for  the  difference  of  weight  of  coal  that  can  be  stowed  in  the  same 
bulk,  the  engine  using  anthracite  could  steam  about  two-thirds  longer 
than  with  the  bituminous. 

"These  are  important  considerationa  in  favour  of  anthracite tcoal 
for  tbe  uses  of  the  navy ;  without  taking  into  account  the  additional 
amosat  of  anthracite  more  than  bitummous  that  can  be  placed  on 
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board  a  refipel  in  the  same  bunkers,  or  the  adrantsgea  of  being  free 
from  smoke,  which  in  a  war  steamer  nay  at  times  lie  of  the  utmost 
importance  in  <tenoea1ing  the  movements  of  the  vessel,  and  alao  the 
almost,  if  not  altogether,  entire  freedom  from  spontaneooB  comlmiT 
tion." 

"  The  following  tabular  statement  shows  the  actaal  evaporation  of 
water  effected  by  bituminous  and  anthracite  coals  in  the  boilers  of 
several  naval  steamers,  and  in  those  of  some  trans-atlantic  and  river 
steamers  plying  to  and  from  New  7ork  the  past  few  years : — " 

Ihbie  of  F^aetkal  Ttilt  {(fD^ertnt  VariOiao/CodL 
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"  From  the  averages  of  the  above  table  it  will  be  seen  that  the 
economical  evaporation  by  the  anthracite  eiceeded  that  by  the 
bituminous  in  the  proportion  of  7.235  to  5.142,  or  abont  forty-on« 
per  centum  of  the  latter." 

"In  the  experiments  made  on  coals  by  Playf&ir  and  De  la  Beehe,  by 
order  of  the  British  government,  in  1848,  were  found  eleven  varieties 
of  AVelch  coals  having  a  constitution  almost  identical  with  the  nine 
nieAmens  of  Pennsylvania  anthracite,  experimented  on  by  Pral  W. 
B.  Johnson,  vis:" 


t  CnmbtrUnd  coaL 
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^tzed  earboB 

Colplmr 

Other  ToUtile  matter 

Xartbj  matter,  4e.    . 


PennsylvanU 
anthracite. 


88.54 
0.05 
5.17 
0.51 

100.27 


*^  The  average  eyaporation  of  water  bj  the  Welch  anthracite  and  by 
the  Pennsjlvania  anthracite  was  as  follows : 

Fresh  water  evaporated  from  the  temperature  of  212  deg.  F.,  by  one 
pound  of  coal. 


By  Welch  anthracite, pounds 

By  Pennsylvania  anthracite, do. 


9.268 
9.590 


^^  Thus  far  there  is  a  very  close  agreement  between  the  results  ob* 
tained  by  the  different  experimenters  from  substantially  the  same 
coal — that  coal  being  anthracite. 

^^  In  the  experiments  of  Playfair  and  De  la  Beche,  above  cited,  we 
find  three  varieties  of  Welch  bituminous,  three  varieties  of  Scotch 
bituminous,  and  one  variety  of  English  bituminous,  halving  a  con- 
stitution almost  identical  with  the  five  specimens  of  Maryland  (Cum- 
lerland)  bituminous  coal  experimented  on  by  Prof.  W.  B.  Johnson." 


Welch,  Scotch; 
and  English 
bitomtnom. 

Maryland 

(Cnmberland) 

bitnminova. 

Fiztdearbon 

Bilpkor     . 

75.00 
1.47 

14.55 
8.07 

75.06 

Other  ToUUlen 
Bvthy  matten. 

latter 

Ac.  . 

15.45 
0.40 

00.99 

09.00 

"  The  average  evaporation  by  the  Welch,  Scotch  and  English  bitu- 
nunoQs  and  by  the  Cumberland  bituminous  was  as  follows,  viz : 

f  reih  water  evaporated  from  a  temperature  of  212  deg.  F.,  by  one  ponnd  of  coal 

Bj  Welch,  Scotch  and  English  bitaminons. pounds 8.02 

By  Maryland  (Cumberland)  bituminous do 0.93 

^^Here  is  a  great  discrepancy  between  the  results  obtained  by  the  two 
experimenters  on  substantially  the  same  coals ;  Prof.  W.  R.  Johnson 
piakbg  the  Cumberland  bituminous  better  than  the  British  bituminous 
^  the  proportion  of  no  less  than  24  J  per  centum  of  the  latter.  Had  a 
Bimilar  difference  been  found  in  the  case  of  anthracite  between  the  re- 
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suits  of  the  two  experiments  it  might  have  been  acconntedfor  by  a  diffe^ 
ence  of  boiler  or  method  of  conducting  the  experiments."  We  are 
sorry  our  limits  will  not  allow  of  further  extracts  from  the  reports." 

Dr.  Higgins,  in  his  Report  for  1854,  p.  72,  expresses  mmself 
strongly  in  favour  of  the  superiority  of  the  Cumberland  coal,  espe- 
cially for  steam  navigation,  for  which  he  deems  three  qualities  essen- 
tial m  a  coal,  ^^  quickness  of  combustion,  contintianee  of  combustion, 
and  steady  combustion.  Fuel  should  take  fire  rapidly^  it  should  bum 
for  a  long  timej  and  its  intensity  should  not  be  diminished  by  fresh 
additions  of  material."  Excepting  the  first,  anthracite  has  these 
qualities,  and  a  steam-ship  is  not  a  factory  where  the  fires  are  ex- 
tinguished every  night — and  even  if  they  were,  proper  coal  and  other 
free-burning  fuel  could  be  supplied  foi^kindling,  and  such  emergencies 
as  may  arise. 

In  the  region  supplied  by  the  Susquehanna  coals,  the  hard  anthra- 
cites are  extensively  used  for  stationary  steam-boilers,  where  the 
various  grades  from  Karthaus  bituminous  and  Dauphin  semi-bitUr 
minous,  to  the  Lyken's  valley  or  Bear-gap  free-burning  anthracite, 
are  accessible — in  some  cases  where  a  fire  has  to  be  renewed  every 
morning,  and  in  others  where  it  is  kept  up  without  intermission  for 
several  months. 

Dr.  Higgins  says — "The  policy  of  the  world  at  present  is  for 
steam  navigation,  not  only  for  commercial,  but  also  for  warlike  pur- 

J^oses.  A  steam  vessel  of  war  requires,  above  all  others,  to  have  a 
iael  which  can  speedily  generate  and  keep  up  a  steady  head  of  steam, 
whether  in  pursuit  of,  fleeing  from,  or  in  actual  combat  with  an 
enemy.  A  minute's  delay  may  prove  disastrous ;  the  increased  revo- 
lution of  the  paddle-wheels  for  a  few  times  will  frequently  insure 
success.  Our  national  flag  may  float  gloriously  over  the  sea^  or  be 
stricken  from  the  mast,  as  the  ship  which  bears  it  is  well  or  ill  sup- 
plied with  fuel,  and  these  ships  should  always  use  the  Cumberland 
coal.  Our  navy  should  learn  from  the  experience  of  our  commercial 
marine,  and  this  teaches  it  that  the  best  coal  for  steam  navigation  is 
the  Cumberland  coal."  The  following  tables  are  then  given  of  the 
time  required  to  cross  the  Atlantic  by  the  Collins  and  Cunard 
steamers. 

W<«t«rB  PaftMfr^. 

Average  time  of  the  Collins  line, 
**  .         "  Cunard  line. 

In  favour  of  Collins,  each  passage, 

Average  time  of  the  Collins  line, 

Cunard  line, 

In  favour  of  Canard,  each  passage,       00  1  43 


>ays. 

11 

12 

Hours. 

18 
16 

Hin. 

33 
11 

00 

21 

38 

11 
10 

00 
22 

29 
46 
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West  Pass.                          East  Pass.  Tearly  Total. 

Days.    Hrs.    Miii«                Days.    Hrs.    Min.  Days.    Hrs.    Min. 

Cunard,       342    04    54             284    16    06  626    21    39 

Collinfl,        317    20    55             286    12    40  604    09    35 


In  favour  of  Collins  for  the  year  (27  voyages),  22    12    35 

'^  From  this  there  was  the  novel  fact  of  the  Canard  line,  steamers 
of  British  build,  being  swifter  on  the  Eastern  passage  than  the  Col- 
lins line,  steamers  of  American  build.  On  their  Western  passage 
quite  the  reverse  took  place 

"  Many  explained  the  difference  between  these  vessels  as  to  their 
respective  superiority  on  their  eastern  and  western  passage,  by  their 
different  powers  in  going  with  or  against  the  wind.  The  result,  how- 
ever, was  to  be  explained  by  their  different  means  of  propulsion  as  to 
the  generation  of  steam.  I  therefore  addressed  a  letter  to  the  pro- 
prietors of  each  of  these  lines,  and  received  the  following  replies : 

^^^New  York,  January  l^tTi,  1854. 
"  *  Dear  Sir, — Messrs.  Brown,  Bro.  &  Co.  have  handed  me  yours 
of  the  17th  inst.,  making  inquiries  relative  to  the  coal  used  by  us. 
Our  first  trial  was  with  the  Cumberland;  but  finding  so  much  slate 
and  earthy  matter  in  it,  we  were  compelled  to  try  the  Anthracite, 
irluchwe  have  been  using  for  the  past  three  years;  but  from  what  I 
learn  of  the  Cumberland  mines,  1  think  we  will  soon  give  that  coal 
another  trial.  From  Liverpool  wc  use  the  Welch.  The  Cunard  Co. 
^  the  Cumberland,  not  being  able  to  burn  the  anthracite  in  their 
furnaces.  ** '  Yours  respectfully, 

"'E.  K.  Collins.' 

"  <  New  York,  January  19eA,  1854. 
"*Sir: — In  reply  to  the  inquiry  made  in  your  letter  of  the  17th 
instant,  I  beg  to  inform  you  that  on  the  voyage  from  England  to 
America,  we  use  Welch  coal  for  fuel  on  board  our  steam-ships,  and 
Comberland  coal  on  the  voyage  from  America  to  England. 

" '  I  remain,  &c.  "  '  E.  Cunard.' 

"The  reason  of  the  difference  was  now  satisfactorily  explained. 
It  was  in  the  superiority  of  the  Cumberland  over  the  anthracite  coal, 
^en  these  steamers  used  the  same  coal  fthe  Welch),  American  ship- 
building proved  its  superiority,  for  the  American  ships  (the  Collins 
I'ine)  proved  themselves  the  faster;  but  even  superior  American 
Daval  architecture  could  not  compete  with  English  ships,  when  those 
slips  used  Maryland  coal,  for  then  they  surpassed  in  speed  the  Ame- 
rican ships  using  the  anthracite  coal." 

Prof.  H.  D.  Rogers,  State  Geologist  for  Pennsylvania,  has  per- 
mitted us  to  give  his  authority  as  to  the  value  of  anthracite  for  steam 
narigation.     He  states  that  it  is  less  adapted  for  steam  navigation, 
in  proportion  to  the  quantity  of  volatile  matter. 
Mr.  S.  V.  Merrick,  of  Philadelphia,  who  enjoys  the  highest  repu- 
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tation  in  all  that  relates  to  the  manufacture  and  employment  of  steam 
machinery,  assigns  the^r«^  place  to  anthracite,  the  second  to  Welch, 
and  the  third  to  Cumberland  coal.  In  a  recent  letter  (March  2d),  he 
expresses  doubts  about  the  accuracy  of  Dr.  Higgins,  in  attribntine 
the  more  rapid  outward  passage  of  the  Cunard  ships  to  the  coal  useo, 
and  were  this  the  case,  "  it  would  prove  nothing,^as  these  boilers  are 
adapted  specially  to  the  bituminous,  and  will  not  work  economically 
with  the  anthracite." 

The  results  of  the  laboratory  experiments  of  Professor  W.  R.  John- 
son, must  be  adopted  with  great  caution  in  deciding  upon  cases  where 
the  circumstances  are  different,  and  the  quality  of  the  coal  possibly 
different  from  the  samples  used  by  him.  Such  experiments  afford 
yaluable  collateral  aid  as  indications  of  the  direction  which  practice 
should  take  for  their  verification,  but  their  evidence  is  far  from  being 
sufficient  to  settle  the  question.  This  must  be  accomplished  by  steady 
and  varied  practice,  under  different  circumstances. 

We  conclude  these  various  experiments  and  remarks  on  the  adap- 
tation of  coal  to  steam  power,  by  appending  the  following  account 
of  the  semi- bituminous  coals  of  the  Welch  Basin,  from  the  foreign 
portion  of  the  first  edition  of  this  work,"*"  p.  362. 

8emi'bituminou9  Coals  of  the  Welch  Basin, — Steam  coals  or  inter- 
mediate of  the  southern  side  of  the  basin. 

Towards  the  close  of  1840,  an  association  was  formed  in  London 
for  the  encouragement  and  protection  of  the  Welch  coal  trade.  They 
remark  that  ^'the  durability  of  the  ordinary  bituminous  coal,  the  very 
peculiar  qualities  of  the  anthracite  or  stone  coal,  and  the  great  supe- 
riority of  the  intermediate  or  steam-packet  coal  of  South  Wales,  are 
now  so, well  ascertained,  that  it  would  appear  as  if  nothing  more  were 
required  to  insure  a  preference  at  all  the  places  of  import  which  can 
be  reached  at  a  moderate  rate  of  freight.  It  has  only  been,  however, 
by  very  small  degrees,  by  very  great  individual  exertions,  and  by 
very  considerable  private  loss,  that  the  Welch  coal  has  just  begun  to 
obtain  a  reputation  in  the  port  of  LoDdon."t 

The  semi-bituminous  coal  of  the  south  part  of  this  basin,  possesses 
many  characters  in  common  with  certain  coals  in  Pennsylvania ;  both 
of  them  being  admirably  adapted  for  steam  engines ;  so  much  so  as 
to  have  received  the  specific  title  of  ""^steam  coaV'X 

The  Craigola  coal  has  been  recommended  for  similar  qualities ;  and 
the  Llangennech  has  established  for  itself  a  higher  reputation  as  a 
steam  coal,  and  has  been  used  on  board  steam  ships  in  various  partfl 

*  Since  the  above  publicatioD,  we  understand  a  new  geological  survey  of  England  And 
Wales  is  progressing — the  maps  are  on  a  scale  of  1  inch  to  a  mile  and  of  great  accuracy  and 
excellence.  "The  principal  coal  strata  are  traced  nearly  throughout  the  complex  iuvulQ' 
tions  of  the  surface  with  surprising  accuracy  and  effect;  and  even  the  Fnultt  are  laid  dowi 
with  distinctness, — ranging  with  an  approach  to  parallelism,  from  about  S.  E.  to  N.  W.,  but 
in  some  places  singularly  complicated;  and  their  connection  with  the  features  of  the  sarfam 
is  clearly  shown.  The  horizontal  sections  with  the  vertical  leave  nothing  to  be  desired,  aoc 
the  whole  work  forms  a  subject  of  mo!<t  instructive  study  to  geologists." — Edinburgh  Beriew 
October,  1849;  Review  of  Statistics  of  Conl. 

t  Mining  Journal,  Vol.  X.  p.  359,  1840;  and  Cambrian  Newspaper. 

^  Monmouthahire  Merlin,  1840. 
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of  the  world.  In  1842,  an  Egyptian  war  corvette,  belonging  to  Mo- 
2tammet  Ali,  arrived  from  Eeypt^at  Port  Talbot,  in  Glamorganshire, 
asnd  was  there  loaded  with  the  steam  coal  of  that  vicinity.  In  the 
same  year  the  proprietors  of  the  Risca  colliery  contracted  with  the 
JSojal  India  Steam  NaTigation  Company,  to  eupply  72,000  tons  of 
steam  coals. 

AnalytU  and  Quality  of  the  Welch  Coal  at  different  point*  and  in 
different  bedt. — The  variations  are  as  nnmeroua  as  there  are  coal 
seams  and  square  miles  in  the  whole  area.  To  particularize  them, 
-would  be  a  herculean  labour ;  yet  that  task,  great  as  it  appears,  haa 
l>een  triumphantly  accomplished  by  Mr.  Mushet ;  to  the  results  of 
whose  labours  we  shall  take  the  liberty  of  referring  in  detail,  io 
another  page. 

Previous  to  thb,  we  shall  introduce  a  resume  of  a  series  of  interest- 
ing observations  on  the  coals  of  this  basin,  by  Mr.  T.  Forster.* 

2bMe  of  Wdeh  Oxtlf. 


Per  100  paru. 

CmI  8«udii  in  *  lins  or  Seotion  from 
SoDlh  to  North. 

1 

1 

i 

■5 

rniduuDi   left  kltar 

oombiutiaa. 

AnHRAClTE. 

im  m  Mynjdd  b.oh,  Llmneidi, 
HTD-nnoii  •cam. 

BimifiKoiiH  Cdil. 

I'«linT„m.„,  Ave  f«et  coal, 
SkbniH  leun,  Admir  colliery, 

i'm  a  DirrxKEirr  vhart  op  tes  Sodtd 
W^is  Coil  Bum, 

"ft»>l«.l,"  oe>t  LlBDelly  and  Peinbrej.  1 
Biluii„o«s  »>«  of  KilljmMn  Hivjd,      } 

«•!.  af  which  ihe  coke  for  the  bint  fur- 

79.00 
82,00 

78^50 
72.20 

91.50 
77.80 

8.(13 

14.00 
14.50 

19!00 
S7.60 

r.so 

ig.8D 
1S,90 
13.40 

LEO 

7M 
3.60 

2.60 
3,50 
2.30 

1.00 
1.40 

i.on 

Pile  jeHow  MhM. 

He»T7reddiih»«h«t. 

White  uha. 

Rad  uhe.. 
Tellow  ubai. 

do. 
Keddiah  Mh>«. 

do. 
While  uhM. 

In  farther  illuBtration  of  the  various  qualities  of  coal  within  the 
South  Wales  basin,  we  add  a  few  other  analyses. 

*  Traoiutiani  ortha  Nitoral  Historj  Booiet;  of  Northomberlud,  put  1. 
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Carbon. 

Vol.  matter. 

Ashes. 

Welch  anthracite, 

Ynis-cod-win, 

Uirwain, 

Dawlais, 

Pontjrpool, 

Abersjcban, 

Mynydd  yalwyn. 

flat, 
1 2d, 

92.42 
94.10 
89.00 
90.00 
81.00 
69.00 
66.00 
68.50 

5.97 

4.90 

7.00 

8.00 

15.50 

28.50 

29.50 

27.00 

1.61 
93 
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2.00 
3.00 
2.50 
4.50 
4.50 

Analysis  of  Dr.  SchafhMiitl 

< 

*  Corresponding  with  M 
Mushet's  analysis. 

Steam  coal — ^We  have  alluded,  as  far  as  our  space  permits,  to 
valuable  product  of  the  South  Wales  mineral  basin.  The  pecu 
qualities  of  this  fuel,  and  the  experiments  and  results  therefrom,  I 
been  made  public  in  various  ways.  Among  the  latest  of  these  i 
be  mentioned  the  experiments  on  Cameron's  Goalbrook  steam  c 
detailed  in  the  Mining  JournaLf  We  cannot  enter  into  these  eli 
rate  particulars,  and  our  notice  must  be  brief. 

This  coal  is  obtained  within  six  miles  of  the  port  of  Swansea 
which  range  a  large  amount  of  a  similar  species  is  known  to  pre^ 

By  experiments  made  at  H.  M.  dockyard,  Woolwich,  with  the  Bt< 
coal  and  several  other  varieties,  the  results  were  the  following. 

Description  of  coal. 

Merthyr,  South  Wales,  bituminous  coal, 
Cameron*s  steam  coal,  S.  W., 
Llangonnech  steam  coal,  S.  W., 
Parson's  Abbey,  Craicola,  S.  W., 
Hastiness  Hartley  Mam,  bituminous, 
Carr's  West  Hartley,  do 

The  proportionate  weights  of  the  clinkers,  the  ashes,  and  the  t 
in  getting  up  the  steam,  were  also  taken  into  account.  As  relate 
the  economy  in  fuel,  its  first  cost,  the  saving  efiected  in  stowage, 
the  absence  of  smoke  in  the  steam  coals,  all  these  results,  witl 
roforonce  to  the  interests  of  individuals  or  associations,  form  very 
portaut  matters  in  the  economy  of  steam  navigation  and  manufactu 

iSuIf^hur  iinJ  ^tnotf^  thrir  ab*{'nct\  or  im^on^iderable  amount 
th^  H  eh*h  AnthriU^iU  ami  St^am  CoaL — It  has  been  urged,  by  ei 
one  having  any  experience  in  anthracite,  that  one  of  its  propert 
by  no  moans  unimportant^,  is  its  non-liability  to  spontaneous  com) 
tiou :  xvhiol^  it  is  well  known,  occasionally  takes  place  with  bitv 
nous  coals:  whereby  vessels  have  been  lost  at  sea,  and  valtu 
prv^pony  destroyo^l  on  land.  A  steamer  belonging  to  the  Bri 
cv>verumeut  was  Jostroyeii  in  the  Mediterranean  a  few  years  i 
tr\^m  the  spvMUaiuvus  combustion  of  her  stock  of  bituminous  coal, 
cvideuoo  before  a  ^virHamontary  committee  on  the  coal  trade  of  I 

•  Mminj  Jonitial  VA  XI.  lv^  US*  IJ,^  li*.  ITS;  aitic^M  Vt  Uevellyn,  Brought 
t  MM^K4t)ulM^ 
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3on,  in  1838,  it  was  shown  that  the  bituminous  coals  are  liable  to 
L  ^nition  in  ware-houses  when  they  have  been  put  in  wet ;  and  that 
bhey  have  ignited  on  board  ships  going  to  the  East  Indies.*  Several 
Instances  of  similar  accidents  have  occurred  in  the  United  States. 
IThe  absence  of  smoke,  in  war  steamers  using  anthracite,  is  no  small 
desideratum,  to  those  who  have  witnessed  the  dense  columns  of  black 
smoke,  proceeding  from  steamers  even  at  yery  great  distances,  at  sea, 
employing  smoke-producing  coals. 

So  compact  and  dense  a  fuel  also  has  great  advantages  in  point  of 

stowage  space,  over  the  ordinary  weak  bituminous  coals.     For  long 

voyages,  this  concentration  of  power  and  economy  of  space,  may 

easily  be  appreciated.     It  renders  wholly  unnecessary  the  adoption 

of  patent  contrivances  for  smoke  prevention  and  consumption. 

The  value  of  the  Welch  steam  or  slightly  bituminous  coal  is  en- 
bmced  by  this  quality  of  burning  almost  wholly  without  smoke : — 
a  property  hitherto  slightly  appreciated,  but  which  will,  one  day — 
and  perhaps  not  far  distant — be  considered  a  prime  requisite  in  fuel 
for  steamers  ;  or  at  least  for  those  employed  on  naval  service.  By 
the  ascent  of  the  columns  of  smoke  above  the  horizon,  the  motions  of 
the  steamers  in  Calais  harbour  'are  at  all  times  observable  at  Bams- 
gate;  from  the  first  lighting  the  fires  to  the  putting  out  to  sea."t 

Steamers  burning  the  fat  bituminous  coal  can  be  '^  tracked"  at  sea, 
at  least  seventy  mileSj  before  their  hulls  become  visible,  by  the  dense 
colnmns  of  black  smoke  pouring  out  of  their  pipes  or  chimneys,  and 
trailing  along  the  horizon.  It  is  a  complete  tell-tale  of  their  where- 
abouts ;  which  is  not  the  case  with  those  burning  anthracite ;  as  the 
latter  kind  sends  forth  no  perceptible  smoke.| 

ANTHRACITE  AND  ITS  USES. 

Evaporative  Power. — It  will  not  be  possible,  in  this  work,  to  in- 
.  Testigate  the  comparative  merits  of  anthracite  and  bituminous  coals, 
or  of  their  intermediate  varieties.  There  assuredly  are  highly  appro- 
priate and  valuable  properties  in  each.  The  experience  of  the  last 
ten  or  twenty  years,  in  the  principal  countries  where  they  have  been 
carefully  experimented  upon,  and  practically  employed  on  the  largest 
scale,  has  developed  the  relative  advantages  of  each.  More  especially —  / 
both  in  Europe  and  in  the  United  States — has  it  done  ^^  justice  to 
(ttUhracitej''  in  pointing  out  the  incalculable  value  of  a  species  of  fuel, 
previously  rejected  and  despised,  as  amongst  the  most  inferior  and 
most  impracticable  of  all  the  combustibles. 

On  this  matter,  the  reader  will  find  many  instructive  papers  in  Silli- 
nian's  American  Journal  of  Science — in  the  abundant  correspondence     . 
scattered  throughout  the  Mining  Journal  of  London — in  the  Journal 
of  the  Franklin  Institute  of  Philadelphia — and  in  other  works  appro- 
priated to  practical  science  on  both  sides  the  Atlantic ;  not  forgetting 

•  Eriilence,  pp.  121-2. 

t  Extract  from  the  San  paper,  Febmaiy,  1841.    Also  Mining  Journal,  same  d*te. 

X  New  York  Herald,  October,  1841. 
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the  Annalea  des  Mir^B^  the  ^^  Bulletin  de  la  SoeiStS  Geologique  de 
France,''  &c.,  the  Archiv  fur  Mineralogies  Geognosiey  Berghau,  und 
JHuttenkunde,  &c.,  the  experiments  of  Dr.  Fjfe,  of  Edinburgh,  and 
some  other  authorities,  occasionally  quoted  in  this  volume. 

Dr.  Fyfe's  experiments  show  the  evaporative  power  of  pure  anthra- 
cite over  all  other  descriptions  of  fuel.  The  analyses  of  these  com- 
bustibles were  as  follows : 

Fixed  Carbon.  VoL  Mat     Aflhes.     Weight  of  water 

Middling  Welch  Anthracite  oTapormtad  bj 

mean  of  several  kinds,  earthy  ooaL 

and  containing  volatile  matter,     71.40      17.80      10.80      7.941b8. 

Common  bcotch  Bitumi- 
minous,  not  caking,  Middle- 
rig,  near  Edinburgh,  50.50     42.00       7.50      5.88  « 

Do.      English  caking  coal,     67.00      31.00       2.00      7.84  " 

Pure  Welch  Anthracite,  ac- 
cording to  the  experiment  of 
De  Schaf  haeutl,  92.42       5.97       1.61    10.56  « 

Thus  establishing  the  fact,  that  not  only  is  the  evaporative  power 
in  the  ratio  of  the  fixed  carbon,  but  that  there  is  a  very  remarkable 
approximation  in  the  evaporative  power  to  the  proportion  of  this  in- 
gredient in  each.* 

Other  experiments,  by  the  same  gentlemen,  show  that  the  evapora- 
tive power  of  anthracite  is  25.41  per  cent,  greater  than  the  Craigola 
coal  of  Swansea ;  and  33  per  cent,  over  that  of  the  Scotch  bitumi- 
nous coals.  Hence,  he  contends,  as  the  practical  evaporative  power 
in  fuel  is  according  to  the  per  centage  of  fixed  carbon,  it  is  important, 
for  the  use  of  steamers  in  long  voyages,  to  select  that  in  which  it  is 
most  concentrated ;  namely,  the  purest  description  of  anthracite. 

The  results  of  another  series  of  experiments  on  combustibles  have 
been  more  recently  made  known.     From  these  it  appears  as  follows: 

Number  of  lbs.  pf  water  to  which  1  lb.  of  fuel  will  impart  one  de- 
gree of  heat. 

Wall's  End,  or  Newcastle  coal,  2,000  lbs. 

Llangennech,  South  Wales,  semi-bituminous^         9,000   '* 

Charcoal,  10,000    « 

Anthracite,  12,000   " 

From  these,  and  from  subsequent  experiments  by  other  parties,  it 
appears  that  the  Welch  anthracite  exceeds  the  medium  species  called 
in  Wales  "steam  coal,"  in  evaporative  power,  more  than  twenty  per 
cent. 

*  Dr.  Frfe  on  th«  craporatire  power  of  different  kinds  of  coal.    Bdinbnrgh  PhUoaophioal 
Journal,  April,  IS41. 
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Anthracite  and  its  application  to  Iron  Making. — Respecting  the 
adaptation  of  the  Welch  and  American  anthracites  for  the  manufac- 
ture of  iron,  there  are  manj  valuable  communications  in  the  Mining 
Journal  of  London,  Vol.  X.  It  has  been  treated  on  in  various  scien- 
tific works  devoted  to  metallurgy  and  the  useful  arts.  Among  others, 
it  has  formed  the  subject  of  an  elaborate  treatise,  published  in  Paris, 
by  M.  Michael  Chevalier,  in  1840.  In  America,  a  treatise  on  anthra- 
cite has  been  published,  in  Boston,  by  Mr.  Johnson.  The  process  of 
iron  making  with  this  description  of  fuel,  has  become  common  in 
Pennsylvania,  and  the  difiiculties,  which  for  so  many  years  seemed 
to  be  insurmountable,  now  appear  to  be  entirely  overcome.  At  the 
present  day,  the  anthracite  iron  of  South  Wales  enjoys  a  high  repu- 
tation. We  can  adduce  no  better  testimony  than  that  of  Mr.  Mushet, 
in  favour  of  cold-blast  anthracite  pig  iron.  After  concluding  a  series 
of  most  elaborate  experiments,  he  remarks,  ^'  it  is  hence  abundantly 
evident  that  the  pig  iron  now  making,  with  cold-blast  and  anthracite, 
at  the  Tstalyfera  iron-works,  greatly  exceeds  in  strength,  in  deflec- 
tive powers,  and  capacity  to  resist  impact,  any  iron  at  this  time 
manufactured  in  the  United  Kingdom." 

The  anthracite  district  of  South  Wales  is  rapidly  rising  into  im- 
portance in  the  production  of  iron.  In  1847,  there  were  no  fewer 
than  nine  establishments,  possessing  thirty-two  furnaces,  in  the 
Swansea  valley;  Ten  years  previously,  there  was  only  one,  of  three 
or  four  furnaces,  in  operation  at  Yniscedwyn.  Twenty-three  of  these 
fiurnaces  were  in  blast  in  September,  1847,  making  eleven  hundred 
tnd  fifty  tons  per  week,  or  69,800  tons  per  annum — ^a  quantity  by 
no  means  insignificant.'*' 

The  following  extract  is  from  the  London  Mining  Journal,  March 
4, 1854.  ^^  The  question  as  to  the  capability  and  value  of  anthra- 
cite as  a  furnace  fuel,  and  particularlv  for  steam  navigation  purposes, 
may  be  considered  as  decided,  the  Great  Britain  having  taken  1000 
tons  in  her  last  voyage  to  Australia,  which,  from  the  report  of  Cap- 
tain Matthews,  appears  to  have  answered  the  most  sanguine  expecta- 
tions, quickly  getting  up  steam,  burning  clearly,  and  promoting  no 
injurious  action  on  the  fire-bars. 

'*  The  great  deposits  of  anthracite  in  Pembrokeshire  and  Garmar- 
tlenshire,  will,  we  have  no  doubt,  very  shortly  prove  of  great  national 
iniportance,  and  so  convincing  has  been  recent  experiments  as  to  its 
value,  that  the  West  India  Royal  Mail  Steam  Packet  Company  have 
Wn  induced  to  take  a  colliery  in  Pembrokeshire,  for  the  purpose  of 
supplying  their  large  steamers  with  anthracite  coal,  and  thus  avoid 
*ny  delays  which  might  occur  should  they  be  dependent  on  others. 
K^en  at  the  port  of  Llanally  large  steamers  are  now  continually 
**lung  in  cargoes  of  anthracite  coal." 

*  London  Mining  Journal,  S«ptember  4, 184T. 
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General  View  or  Table  of  the  relative  dentity  of  different  ipeeiet  of 
Goal  and  Anthracite,  at  various  partt  of  the  World. 

In  a  previous  page  we  took  occasion,  by  means  of  the  requisite 
tables,  to  exUbit  the  relative  amounts  of  carbon  and  volatile  matters 
vhicb  exist  in  the  principal  bituminous  coals  of  England,  Scotland, 
Wales,  Belgium,  France,  and  the  United  States  of  America;  and 
hence  to  shov  their  comparative  adaptation  to  the  manufacture  of 
iron.  The  following  table  offers  another  method  of  making  useful 
comparisons  of  the  bituminous  and  non-bituminous  combustibles  in 
rartous  parts  of  the  world,  by  means  of  tbeir  respective  specific  gra- 
vities and  weights  per  solid  cubic  yard,  in  pounds,  avoirdupoia.         ' 
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I^  the  foregoing  table  several  useful  f&cta  are  made  apparent. 
The  first  is,  the  greater  weight  of  the  American  anthracites  than 
those  of  Europe :  second,  that  the  bituminous  coals  very  closely  coin- 
ride  in  both  quarters  of  the  globe. 


Areniga  weight  of  •  euble  jixi. 

Anlbraoitei. 

Intermediate  specie*. 

■Iw  might  of  the  Amnicao, 
"            "         Aiiatie, 

2560  lb>. 
2104     " 
2277     " 

2801  IbL 
2281    " 

S4T5  lb.. 

We  have  neither  added  the  weight  of  the  intermediate  species  of 
coil  to  the  bituminous  column  nor  to  the  anthracites;  because,  in 
either  case,  it  would  have  unduly  affected  the  true  character  of  the 
srerages.  Third,  as  regards  the  table  of  American  anthracites — and 
it  may  be  correct  also  to  include  that  of  the  bituminous  coals — it  will 
be  Been,  with  the  assistance  of  a  map,  that  their  specific  gravity 
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increases  as  we  advance  from  west  to  east:  confirming  also  the  fact, 
noted  elsewhere,  that  the  weight  of  the  combustible  decreases  in  pro- 
portion to  the  amount  of  bitumen  with  which  it  may  be  charged. 

The  Anthracites  of  Pennsylvaniay  commonly  dwtinguUhed  as 
White  Ashy  or  Red  Ash  CoalSy  and  selected  according  to  their  re- 
spective qualities. — ^Whilst  treating  on  the  comparative  value  of  the 
varieties  of  Pennsjivania  anthracite,  as  applied  to  iron  making,  we 
have  said  but  little  in  relation  to  their  relative  values  for  domestic 
use.     It  seems  established  that,  for  closed  furnaces,  for  wanning 
houses,  the  white  ash  variety,  being  the  most  compact,  dense,  snd 
slow  burning,  is  more  durable,  and  consequently,  more  preferable 
than  the  softer  red  ash  coal.     In  open  grates,  for  warming  apart- 
ments, the  latter  is  decidedly  preferred.     We  have  observed  a  recent 
statement  of  the  result  of  an  experiment,  in  relation  to  this  point, 
which,  as  regards  the  warming  of  apartments,  seems  tolerably  d^ 
cisive. 

A  very  important  and  interesting  experiment  was  recently  made 
for  the  purpose  of  testing  the  comparative  value  of  the  red  and  white 
ash  coals  for  domestic  purposes.    Two  rooms  of  nearly  the  same  sise, 
and  having  the  same  temperature,  were  selected  to  ascertain  bow 
many  pounds  of  each  kind  would  be  required  to  heat  them  to  a  tem- 
perature of  65  degrees,  during  a  period  of  15  hours,  when  the  tem- 
perature out  of  doors  at  9  a.  m.  was  at  ten  degrees  below  the  freezing 
point.     Two  days  were  occupied  in  the  trial,  so  that  the  red  ana 
white  ash  coals  might  be  used  in  alternate  rooms.     Fires  were  made 
at  9  A.  M.  and  continued  until  12  p.  m.    Two  thermometers  (one  ix^ 
each  room)  were  suspended  at  the  greatest  distance  from  the  grates^ 
and  the  temperature  was  carefully  registered  every  hour.   The  resuH 
was  as  follows: — 

Thirty-one  pounds  each  day  of  the  Schuylkill  red  ash  coal  gave  * 
mean  temperature  of  64  degrees;  and  thirty-seven  pounds  each  day 
of  the  white  ash,  taken  from  a  vein  of  high  repute  in  the  Lehij^*^ 
region,  gave  a  mean  temperature  of  63  degrees.      Making  200^ 
pounds  of  the  red  ash  to  be  equal  to  2,387  pounds  of  the  white;  o^* 
red  ash  coal  at  35.50  per  ton,  to  be  equal  to  white  ash  at  $4.6l' 
This  settles  the  question  on  the  score  of  economy. 


DEPTHS  OP  COAL  MINES. 

The  following  statement  has  been  prepared  from  a  much  mc^^ 
extensive  series,  in  order  to  exhibit  the  minimum,  the  maximum,  a^* 
the  average  depths  beneath  the  surface  at  which  beds  of  coal  are  ^ 
4iis  time  productively  worked,  in  the  principal  mining  regions  of  t J^^ 
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In  this  country,  the  short  period  in  which  the  coal 
beds  have  been  worked,  has  not  occasioned  the  sinking 
of  vertical  shafts  to  any  considerable  depth. 

The  deepest  anthracite  mines  of  Penneylvania  are 
commonly  worked  by  sloping  shafts,  which  follow  the 
inclination  of  the  seams. 

In  numerous  positions  the  coal  can  be  mined  by  adit 
level  as  in  Wales,  several  hundred  feet  below  the  moun- 
tain summits. 
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Midlothian  shaft, 
Heth's  pits. 
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BT8TBMS  FOR  WORKING  COAL  MIHB8. 

Wc  have  devoted  but  small  space  to  this  subject;  not  that  we  are 
inscriHiblo  of  its  extreme  importance,  but  because  it  was  somewhat 
out  of  the  scope  wc  had  assigned  to  the  present  volume,  and  also 
because  this  knowledge  may  be  separately  obtained  through  the 
medium  of  numerous  publications  by  experienced  persons;  conveying 
tliat  precino  description  of  information,  for  the  benefit  of  those  who 
are  practically  engaged  in  this  service,  or  are  interested  in  this  de- 
scription of  property.  It  would  be  invidious,  perhaps,  to  make  men- 
tion of  some  of  these,  without  including  all. 

The  Tarliamcntary  Reports  embody  a  great  amount  of  practical 
information  on  tlie  methoas  employed  in  excavating  coal  mines.  The 
pages  of  tlio  Mining  Journal,  during  many  years,  have  been  rich  in 
valuable  details  of  the  same  kind:  and  among  the  most  recent  of  its 
articles  is  one  from  Mr.  Dunn,  ^^on  the  various  systems  practised  in 
the  conducting  of  coal  mines,  and  of  the  methods  employed  in  coun- 
teracting the  efTcots  of  inflammable  air."*  This  article  has  elicited 
criticism  and  additional  facts  from  others,  equally  practical,  through 
the  same  useful  channel.  This  subject  is  also  treated  on  at  some 
length,  in  Dr.  Ure's  Dictionary  of  Mines,  &c.  The  coal  measures  of 
Anzin  in  the  coal  basin  of  Valenciennes,  as  at  Mons,  in  Belgium,  are 
covered  by  an  enormous  thickness  of  horizontal  cretaceous  and  ter- 
tiary strata,  through  which  it  is  necessary  to  penetrate.  These  over- 
lying bods  are  called  by  the  French  miners  ^^  morts-terrainsj*'  or  dead 
lauds,  and  being  highly  charged  mih  springs  of  water,  require  great 
skill  and  enormous  expense  in  sinking  the  shafts  through,  until  they 
roach  the  inolinod  coal  scams,  at  the  depth  of  from  two  hundred  and 
twonty  to  eight  hundred  feet  beneath  the  surface. 

The  annexed  figure  afibrds  a  remarkably  instructive  view  of  these 
oiriMUustnnoos,  both  in  a  mining  and  geological  sense;  showing  the 
revt^tvmcnt  or  impervious  lining  of  the  shaft,  through  the  "dead  for- 
mations;** the  mode  of  ascent  and  descent  provided  for  the  miners, 
and  tho  position  of  the  ventilating  fire,  near  the  bottom  of  the  ver- 
tical shaft. 

*  Mintni;  Journal.  Marvh  SI  and  S^.  IS49.  Th«  r«ad«r  wiU  derire  much  interesting  in 
f\xrm«iiioiu  r\'5)vo(iu);  o\V(il  niiniuir  o|>«r»tionf,  from  the  lectures  of  Professor  Anstead,  m 
rx'i^xrtod  in  the  Lomlon  Mining  Journal.  1S47-^. 
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SJiaft  of  the  Coal  Mine  of  Anzin,  in  Fran, 


a  order  to  show  more  distinctly  the  position  and  arrangement  for 
*  TentiJating  fires  at  tlie  hottom  of  the  shafts,  we  introduce  the  fol- 
"ing  enlarged  figure  of  thoae  employed  in  the  mines  of  Anzin. 
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Diagram  showing  the  arrangement  of  a  ventHattTtg  furnace 
"foyer  Saarage." 


It  is  observed  by  M.  Burat,  that,  as  a  general  fact,  applicable  to 
all  the  methoda  of  exploitation,  it  ie  necesBary  to  be  watchful  that 
the  pillars  be  not  suffered  to  remain  isolated,  and  for  a  long  time 
exposed  to  the  action  of  the  air,  before  pulling  them  down.  Coal 
alters  in  the  mines  almost  as  much  as  at  the  surface;  the  pyrites, 
contained  therein,  decompose,  and  the  hydroxide  of  iron,  which  is 
the  result,  gives  to  the  coal  a  rusty  stain  which  depreciates  its  value. 
Finally,  the  schists  disintegrate,  effloresce,  and  the  selection  of  the 
coal  becomes  much  more  difficult.  It  is  necessary,  therefore,  to  pro- 
portion the  excavation,  by  preparatory  works,  to  the  extraction  which 
may  be  required  during  the  year. 

Goal  is,  without  contradiction,  among  the  useful  minerals,  the  one 
whose  exploitation  presents  the  greatest  difficulties.  In  fact,  it  re- 
quires to  be  extracted  in  very  large  masses;  its  primitive  value, 
scarcely  more  considerable  than  the  stones  of  the  mines,  is,  never- 
theless, sufficiently  important  that  we  should  not  abandon  the  smallest 
possible  amount  of  it.  Left  in  the  old  workings,  it  is  lost  forever; 
besides,  the  interior  sources  of  water  and  of  deleterious  gases  incroach 
sometimes  upon  the  immense  subterranean  surfaces  that  are  exposed. 
It  needs  all  the  resources  of  science  and  industry  to  render  possible 
the  working  of  certain  basins,  which  would  have  remained  in  aban- 
donment without  the  modern  means  of  safety  and  ventilation  and 
the  progress  of  the  steam  engine. 

Obstructions  generally  develope  themselves  in  connection  with  the 
surfaces  placed  under  investigation.  The  engineer  can  then  unfold, 
progressively,  his  means  of  action  in  snch  a  manner  as  to  remain 
always  master  of  the  exploitation.  But  it  is  the  sudden  accidentB 
which  defy  all  human  prudence,  which  endanger  the  safety  of  the 
miners,  and  wliich,  in  a  few  hours,  destroy  the  fruits  of  long  labour 
and  of  powerful  capital.  The  most  terrible  of  these  accidents  arise 
from  the  collection  of  water  and  of  gas,  which  in  nearly  all  of  these 
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basins,  are  found  accumulated  in  ancient  workings,  of  which  tradition 
has  scarcely  preserved  the  remembrance.  When  a  cutting  approaches 
the  yicinitj  of  one  of  these  accumulations,  a  blow  of  Uie  pick  or  a 
blast  of  the  mine  suffices  to  put  the  works  in  communication  with  the 
danger;  and  when  it  manifests  itself,  there  is  neither  time  to  fly  nor 
to  resist  it. 

To  avoid  these  sad  rencounters,  the  miners  are  preceded  in  the 
drifts  where  danger  is  to  be  feared,  by  horizontal  borines,  Bondages^ 
some  of  them  straight,  others  divergent.  These  soundings,  to  fur- 
nish sufficient  security,  ought  to  be  about  thirty  feet  around;  if  one 
of  them  reach  a  chasm,  all  the  work  of  excavation  ought  to  cease  as 
soon  as  it  is  practicable  to  ascertain  its  nature.'*' 


YEimLATION  OF  GOAL  MINES. 

(h  the  causes  which  vitiate  the  air  in  mines. — ^^^The  means  of 
m&intaining  in  the  mines  an  atmosphere  constantly  respirable,  and 
of  preserving  the  workmen  from  the  accidents  which  result  from  de- 
leterious gases,  constitutes  one  of  the  capital  parts  of  the  art  of  i^oxkr 
mgi  exploiter. 

Tbe  causes  which  most  frequently  vitiate  the  air,  are  these :  the 
respiration  of  the  workmen ;  the  combustion  of  the  lamps ;  the  explo- 
sions of  powder;  the  spontaneous  decomposition  of  certain  mineral 
sabstances,  such  as  the  sulphurets  which  change  into  sulphates ;  the 
co&I  which  heats  and  burns  spontaneously;  the  corruption  of  the 
vood;  the  striking  of  the  tools  against  rocks  which  contain  ores  of 
irsenic  or  mercury ;  in  addition  to  which  is  the  natural  disengagement 
of  deleterious  gases  which  penetrate  the  rocks,  or  are  accumulated  in 
tie  crevices  and  natural  cavities,  and  sometimes  in  old  workings. 

^The  gas  thus  produced  or  disengaged  disposes  itself  in  the  drifts 
or  galleries  according  to  the  order  of  density,  as  follows: 

Specific  gravity. 

Carbonated  hydrogen,  fire-damp,  or  inflammable  gas,    .  0.558 

Azote  or  nitrogen  gas,  .....  0^76 

Atmospheric  air,  .....  1.000 

Sulphuretted  hydrogen,  ....  1.191 

Carbonic  acid,  or  choke-dampy  ....  1.524 
Arsenical  and  mercurial  vapours. 

The  general  precautions  employed  to  get  rid  of  these  gases  as  soon 
as  they  are  formed,  in  creating  currents  sufficiently  active  to  effect 
their  ddfiusion  with  the  atmospheric  air,  and  to  draw  the  mixture  out 
of  the  works  before  it  is  prejudicial,  constitute  the  art  of  ventilation 
—airage.  But  these  general  means  do  not  always  suffice,  and  it  is 
necessary  to  add  special  means  to  avoid,  or  at  least  to  restrain  the 
sodden  disengagements,  until  the  common  methods  shall  have  restored 

*  Bnrat  Otologic  appUqn^e,  p.  416. 
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the  equilibrium.  It  is  necessary,  then,  to  be  able  to  recognize  the 
presence  of  each  of  these  gases,  in  order  to  destroy  them  in  time, 
and  even,  if  possible,  to  diminish  the  causes  of  their  production. 

When  the  working  of  a  mine,  pit  or  gallery  is  commenced,  if  no 
particular  phenomenon  facilitate  the  renewal  of  air,  the  respiration 
alone  of  the  workmen  and  the  combustion  of  their  lamps,  are  not 
slow  to  modify  it  sensibly.  In  fact,  a  workman  respires  an  average 
of  800  litres  =  210  gallons  of  air  per  hour,  from  which  he  absorra, 
in  part,  oxygen,  and  substitutes  for  this  oxygen,  in  the  same  space 
of  time,  24  to  25  litres,  =  6}  gallons  of  carbonic  acid;  his  lamp,  ope- 
rating nearly  with  the  same  intensity  as  his  respiration  produces  as 
much  carbonic  acid,  and  augments  besides  the  proportion  of  uncon- 
nected azote. 

The  carbonic  acidy  or  choke-damp,  which  is  thus  the  most  imme- 
diate and  most  general  product  of  the  workings  in  the  mine,  is  re- 
cognized by  its  weight;  it  always  occupies  the  lowest  parts  of  the 
excavations ;  its  intermixture  with  air  manifests  itself  by  the  difiSculty 
of  combustion  in  the  lamps,  whose  flame  diminishes  in  brilliancy  in 
proportion  as  the  acid  increases,  and  ends  by  extinction,  when  the 
mixture  attains  to  one-tenth. 

Upon  the  miners,  the  carbonic  acid  manifests  itself  by  an  oppres- 
sion which  overwhelms  them;  nevertheless,  temperament  and  habit 
will  greatly  vary  the  proportions  of  the  mixture  which  some  men  are 
able  to  breathe.  Certain  miners  can  yet  work  when  the  lights  have 
ceased  to  burn ;  there  are  even  some  whose  acquired  habit  is  such 
that  they  pass  through,  we  are  assured,  galleries  where  there  is  more 
than  twenty  per  cent,  of  carbonic  acid.  Nevertheless,  we  should 
watch,  on  pain  of  the  greatest  dangers,  that  the  lamps  can  every- 
where burn  with  facility,  and  that  the  proportions  never  exceed  five 
per  cent.;  for  this  gas,  which  the  French  miners  commonly  call 
mofettCy  has  the  greatest  tendency  to  isolate  after  generation,  and 
will  then  cause  an  instantaneous  asphyxia. 

A  single  example  will  demonstrate  this  energetic  action.  The 
workmen  of  the  Creuzot  mine  descended  one  morning,  the  one  fol- 
lowing the  other,  in  rotation,  into  a  shaft  below,  in  which  carbonic 
acid  had  accumulated  during  the  night.  Arrived  at  the  level  of  the 
"6am,"  at  a  few  vards  from  the  bottom  of  the  pit,  the  first  fell, 
struck  with  asphyxia,  without  having  time  to  utter  a  cry;  the  second 
followed  immediately;  the  third  saw  his  comrades  prostrated  on  the 
ground,  almost  within  reach  of  his  arm ;  he  stooped  to  seize  them, 
and  fell  himself;  another  quickly  shared  the  same  fate,  in  his  desire 
to  save  the  others,  and  the  catastrophe  would  not  have  been  arrested 
had  not  the  fifth  been  an  experienced  master  miner,  who  obliged 
those  who  followed  him  to  reascend. 

These  accidents  are  often  to  be  dreaded  in  coal  mines,  where  spon- 
taneous disengagements  are  capable  of  producing  in  a  little  time  large 
quantities  of  carbonic  acid.  In  this  case,  it  is  necessary  to  have 
within  reach  ammonia,  caustic  potash,  or  lime,  of  which  a  solution 
must  rapidly  be  made,  to  be  thrown  into  the  invaded  workings,  either 
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hj  lettmg  it  fall  from  a  watering  pot,  if  it  be  in  a  shaft,  or  projected 
from  a  pump,  if  it  is  in  a  slope  or  a  gallery.  It  is  also  necessary  to 
fight  incessantly  against  the  production  of  the  carbonic  acid,  and  to 
prevent  its  accumulation  by  leaving  no  wood  in  a  state  of  decomposi- 
tion, and  proscribing  all  combustion  beyond  that  of  the  lamps  neces- 
sary for  lighting.  Finally,  it  is  essential  to  prevent  the  spontaneous 
heating  and  firing  which  is  so  frequent  in  coal  mines.  When  a  fire 
is  ascertained,  it  should  immediately  be  circumscribed  by  imperme- 
able walls,  called  corrois;  walls  constructed  of  rubbish  with  a  mortar 
of  clay. 

The  gases  which  result  from  the  subterraneous  decomposition  of 
the  coal,  have,  besides  carbonic  acid,  carbonic  oxide,  azote,  sulphur- 
ous acid,  and  the  carburets  of  hydrogen,  which  have  a  special  odour. 
Before  the  coal  takes  fire,  the  interior  air  is  already  heavy  and  heated 
by  the  gaseous  disengagements  which  are  the  precursors  of  ignition. 
As  quickly  as  these  symptoms  are  remarked,  the  coals  already  mined 
^  should  be  raised,  and  we  should  isolate  from  the  surrounding  air  the 
region  or  the  crevices  which  enclose  the  fire :  employing  at  this  work 
the  labourers  whose  organization  is  known  to  be  the  best  adapted  to 
support  the  deleterious  influence  of  these  gases. 

AzotSy  or  nitrogen  gas,  is  much  less  to  be  dreaded  than  the  car- 
bonic acid ;  because  its  action  upon  the  animal  economy  is  less  ener- 
getic; besides,  its  production  can  only  take  place  by  the  absorption 
of  oxygen  from  the  air,  and  it  does  not  naturally  exist  in  the  fissures 
or  cavities  of  the  rocks.   It  has,  then,  no  spontaneous  disengagement; 
but  if  we  penetrate  into  the  works  which  have  been  a  long  time  aban- 
doned, and  where  there  has  been  combustion,  the  azote  will  occupy, 
in  consequence  of  its  lightness^  the  higher  parts  of  the  excavations, 
while  the  carbonic  acid  will  occupy  the  lower  parts ;  the  respirable 
air  forming  the  intermediate  zone.   Azote  is  found  isolated  in  certain 
mines,  where  there  exist  pyrites  in  a  state  of  decomposition ;  the  sul- 
phurets  changing  into  sulphates,  absorb  the  oxygen  and  isolate  the 
uote ;  the  sulphuret  of  iron  is,  in  this  respect,  the  most  active  agent. 
Azote  manifests  itself  by  the<red  colour  of  the  flame  of  the  lamps, 
vUch  ends  by  extinction ;  it  renders  respiration  difficult,  produces  a 
heaviness  of  the  head,  and  a  hissing  or  singing  in  the  ears,  which 
seems  to  indicate  a  mode  of  action  different  from  that  of  carbonic 
ftcid. 

The  ordinary  lamp  of  the  miner  is  extinguished  when  the  air  con- 
tains no  more  than  15  per  cent,  of  oxygen :  [the  atmospheric  air  is 
composed  of  21  per  cent,  of  oxygen  and  79  per  cent,  of  azote,]  it  is 
also  at  this  proportion  of  85  per  cent,  of  azote  that  asphyxia  or  suf- 
foeation  is  caused. 

Proto-carbonated  hydrogen^  or  inflammable  air,  designated  by  the 
French  and  Belgian  miners  under  the  name  of  grisouj  is  of  all  the 
gaaes  the  most  dangerous ;  that  which  occasions  the  greatest  numbep 
^  accidents,  not  by  asphyxia,  which  it  can  nevertheless  produce 
when  it  is  not  mixed  with  at  least  twice  its  volume  of  air,  but  for  its 
pn>perty  of  igniting  wh^i  in  contact  with  lighted  flames,  and  of  ex- 
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ploding  when  it  is  mixed,  in  certain  proportions,  with  atmospheric 
air. 

This  gas  is  frequent  in  nature,  and  often  designated  under  the 
denomination  of  marsh  gas,  because  it  disengages  uom  the  stagnant 
waters  which  retain  vegetable  matters  in  decomposition.  Some 
muddy  volcanoes  called  salses,  emit  it  in  large  quantities ;  it  also 
penetrates  certain  rocks,  such  as  the  coal  series  and  the  saliferouB 
strata,  where  it  is  accumulated  and  condensed  in  caverns  and  natural 
vacancies ;  so  that  by  soundings  or  borings  its  true  sources  can  often 
be  determined.  There  even  exist  natural  or  artificial  sources,  which 
can  be  lighted  and  which  have  persistance  enough  to  be  brought  into 
useful  service. 

The  gruou  is  more  abundant  in  the  fat  and  friable  coals,  than  in 
the  dry  and  meagre  coals ;  it  particularly  disengages  itself  in  the 
crushed  places,  iboulementSy  in  the  recent  stalls  whose  surfaces  are 
laid  bare,  and  that  so  vigorously  as  often  to  decrepitate  small  scales 
of  coal  and  produce  a  slight  rustling  noise.  The  fissures  or  fractures 
of  the  coal,  and  even  the  clefts  of  the  roof  or  the  floor,  give  some- 
times outlets  to  Boufflards  or  jets  of  gas. 

The  action  of  this  gas  upon  the  flame  of  the  lamps  is  the  most  cer- 
tain guide  in  ascertaining  its  presence  and  proportion.  The  flvne 
dilates,  elongates,  and  takes  a  bluish  tint,  which  can  readily  be  dis- 
tinguished by  placing  the  hand  between  the  eye  and  the  flame,  so 
that  only  the  top  of  it  can  be  seen.  As  soon  as  the  proportion  is 
equal  to  a  twelfth  part  of  the  ambient  air,  the  mixture  is  explosive^ 
and  if  a  lamp  be  carried,  it  will  produce  a  detonation  proportionate 
to  the  volume  of  the  mixture.  When,  therefore,  a  miner  perceives 
at  the  top  of  the  flame  of  his  lamp  the  bluish  nimbus  which  decides 
the  presence  of  the  fire-damp,  he  ought  to  retire,  either  holding  his 
light  very  low  or  even  to  extinguish  it. 

The  experiments  conducted  by  Sir  H.  Davy  show  that  the  most 
violent  explosions  take  place  when  a  volume  of  proto-carbonated 
hydrogen  gas  is  mixed  with  seven  or  eight  volumes  of  atmospheric 
air. 

The  chemical  effects  of  an  explosion  are,  the  direct  production  of 
the  vapours  of  water  and  carbonic  acid  and  the  separation  of  azote. 
The  physical  effects  are,  a  violent  dilatation  of  gas  and  of  the  sur- 
rounding air,  followed  by  a  reaction  through  contraction.  The  work- 
men who  are  exposed  to  this  explosive  atmosphere  are  burned,  and 
the  fire  is  even  capable  of  communicating  to  the  wood  work  or  to 
the  coal ;  the  wind  produced  by  the  expansion  is  so  great  that,  even 
at  considerable  distances  from  the  site  of  explosion,  the  labourers 
are  thrown  down,  or  projected  against  the  sides  of  the  excavations ; 
the  walls,  the  timbering,  are  shaken  and  broken ;  and  crushing,  or 
falling  down,  is  produced.  These  destructive  efiects  can  be  propa- 
gated even  at  the  mouths  of  the  pits,  from  which  are  projected  frag- 
ments of  wood  and  rocks  accompanied  by  a  thick  tempest  of  coal  ia 
the  form  of  dust. 

The  evil  rests  not  there ;  considerable  quantities  of  carbonic  add 
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and  azote,  produced  by  the  combastion  of  the  eas,  become  stationary 
in  the  works,  and  cause  those  who  have  escaped  the  immediate  action 
of  the  explosion  to  perish  by  suffocation.  The  ventilating  currents, 
suddenly  arrested  by  this  perturbation,  are  now  much  more  difficult 
to  re-establish,  because  the  doors  which  served  to  regulate  them  are 
partly  destroyed;  thp  fires  are  extinguished,  and  often,  even  the 
machines  fixed  at  the  mouths  of  the  shafts,  to  regulate  the  currents, 
are  damaged  and  displaced,  to  such  an  extent  that  it  becomes  im- 
possible to  convey  any  help  to  the  bottom  of  the  works. 

Some  examples  will  give  a  just  conception  of  the  intensity  of  these 
explosions  and  of  th^ir  effects. 

In  a  gallery  of  a  coal  mine  of  Saarbruck,  in  Rhenish  Prussia,  the 
explosive  air  took  fire  on  the  arrival  of  a  miner  carrying  a  common 
lamp.  Seven  dykes  or  walls  of  bricks  built  in  the  lateral  works  and 
at  twenty  feet  from  the  gallery,  fonAing  with  them  sharp  angles,  in 
snch  a  manner  that  they  could  not  be  struck  by  the  dilatation  of  the 
air  in  the  direction  of  the  explosion,  but  only  by  contraction,  were 
nevertheless  thrown  down.  We  infer  from  the  description  that  these 
walls  fell  inwards ;  that  is,  towards  the  point  of  explosion.  At  nine 
hundred  feet  from  the  explosion  timber  of  eight  inches  diameter  were 
broken ;  a  door  for  ventilation  was  torn  up,  and  violent  effects  of  the 
same  nature  were  manifested  even  at  near  2000  feet  distance. 

In  a  mine  of  Schaumburg,  the  fire-damp,  which  filled  a  gallery  and 
a  shaft  of  1000  cubic  vards  in  capacity,  took  fire  in  183U.  Stones 
which  weighed  more  tnan  a  ton,  serving  as  the  foundation  of  a  hy- 
draulic machine  of  the  weight  of  twelve  tons,  were  displaced,  not- 
withstanding the  strong  wooden  props  which  consolidated  them  against 
the  direction  of  the  explosion  and  which  were  themselves  broken. 
In  another  mine  of  the  same  principality,  the  coal  was  set  on  fire, 
and  this  coal  was  coked,  by  that  cause,  even  to  the  depth  of  more 
than  a  yard. 

The  explosion,  coup  de  feu^  of  the  mine  of  Esp^rance,  which  oc- 
curred at  Liege,  in  June,  1888,  does  not  seem  to  have  produced  such 
fatal  effects  as  analogous  phenomena  have  elsewhere  done.  The  fire 
being  propagated  without  explosion,  to  the  right  and  left  of  a  work- 
ing, by  the  effect  of  a  blast  in  the  mine,  produced  an  explosion  in  a 
distant  working.  Sixty-nine  miners  were  killed.  In  the  place  of 
explosion  they  were  burned  and  broken ;  in  that,  where  the  fire  had 
first  taken  place,  all  the  corpses  were  arranged  with  their  heads 
directed  towards  the  very  point  where  the  combustion  originated ; 
these  unfortunate  people  having  evidently  sought  to  protect  themselves 
thus  against  the  gas  which  burned  behind  them."*"  In  the  other  work- 
ings, the  miners  had  only  perished  by  asphyxia. 

The  relation  of  these  accidents  suffices  to  indicate  the  general  pre- 
cautions which  should  be  taken.  Thus,  it  is  essential  to  place  the 
lamps  only  near  the  lowest  parts  of  the  excavations;  to  avoid  all 

*  Is  it  not  more  probable  that  these  bodies  were  instantaneously  thrown  into  this  position, 
by  the  great  reaction^  the  collapsing  of  the  air  towards  the  foons  or  raouom  caused  by  the 
•zplosion  7 — ^T. 
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methods  of  working  which  ascend  without  outlets;  to  work,  if  possi- 
ble, by  descending,  rather  than  by  ascending,  and  to  redouble  fhe 
usual  precautions  on  entering  into  excavations  after  an  interruption 
of  the  work,  A  great  number  of,  accidents  haye  taken  place,  for 
example,  on  Monday  mornings,  when  the  miners  descend  after  hay* 
ine  quitted  the  mine  on  Saturday. 

M.  Bischof  reports  that  having  visited  a  gallery  which  had  been 
abandoned  for  several  days,  he  found  the  gases  liquated  to  such  an 
extent  that  they  were  inflammable  in  every  part  of  the  area;  deto- 
nating in  the  middle  portion,  while  the  almost  pure  atmospheric  air 
filled  the  lower  part. 

It  is  very  dangerous  to  allow  these  liquations  to  be  produced ;  it 
is  necessary  that  the  current  of  air  should  be  sufficiently  active  to 
produce  immediately  the  diffusion  of  the  gas  in  the  air  and  its  with- 
drawal out  of  the  mine  before  the  mixture  has  become  explosive. 
But,  notwithstanding  the  precautions  of  ventilation— o^ra^e — many 
mines  would  be  completely  unworkable  if  there  had  not  been  found 
the  special  means  of  guarding  them  from  the  fire  damp — ^risau* 
The  coal  beds,  most  dangerous,  are  those  which  are  the  most 
valuable  for  their  good  qualities ;  science  and  industry  have  there- 
fore been  called  on  to  seek  the  means  of  combatting  the  effects  of  the 
grisou,  and  we  proceed  to  expose  those  which  have  been  successively 
employed. 

MEANS  TO  DESTROT  OR  CHECK  THE  FIBE-DAMP  OR  GRISOU,  IN  SUB- 
TERRANEAN WORKS. 

The  first  idea  which  presented  itself  to  the  explorers  was  to  disem- 
barrass themselves  of  the  gas  by  allowing  the  liquation  to  establish 
itself  and  by  setting  it  on  fire,  so  as  to  burn  it,  in  the  absence  of  the 
miners.  For  this  purpose,  a  workman,  clothed  in  vestments  of 
moistened  leather,  his  visage  protected  by  a  mask  with  spectacles  of 
glass,  advanced,  crawling  on  his  belly,  in  the  galleries  where  the  fire 
damp  was  known  to  exist,  and  holding  forward  a  long  pole,  at  the 
end  of  which  was  a  lighted  torch ;  he  sounded  thus  the  irregularities 
of  the  roof,  the  front  of  the  excavations,  and  set  fire  to  the  grisous. 
This  method,  which  has  been  employed,  within  twenty  years,  in  the 
basin  of  the  Loire,  and  even  occasionally  at  the  present  day,  in  some 
of  the  English  fiery  collieries,  has  numerous  inconveniences.  The 
workmen,  whom  they  called  pSnitents,  were  exposed  to  dangers  to 
such  an  extent,  that  a  great  number  perished.  When  the  gas,  in- 
stead of  being  simply  inflammable,  was  detonating,  the  solidity  of 
the  mine  was  constantly  compromised  by  the  explosions ;  the  fire 
attacked  the  coal  and  the  timbers ;  the  gases,  which  resulted  from 
the  combustion,  became  stationary  in  the  works,  and  menaced  the 
workmen  with  asphyxia ;  at  length  it  became  necessary,  in  certain 
mines,  to  repeat,  even  three  or  four  times  a  day,  this  perilous  opera- 
tion, and  yet  it  in  no  respect  obviated  the  rapid  disengagements 
which  caused  these  numerous  accidents.    This  method  was  equally 
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in  use  in  the  English  collieries;  only  the  penitent  or  fireman^  instead 
of  carrying  the  fire  himself,  caased  it  to  be  moved  by  means  of  a 
slider  placed  over  a  line  of  poles  connected  together,  and  directed 
by  a  system  of  puUies  and  cords.  The  danger  was  thus  diminished 
for  the  fireman,  who  retired  into  a  niche  formed  in  a  neighbouring 
gallery ;  but  in  the  meanwhile  many  were  still  overtaken,  and,  be- 
sides, all  the  other  inconveniences  remained. 

The  method  called  the  eternal  lamps  was  evidently  better.  It  con- 
sisted in  placing  towards  the  top  of  the  excavation,  and  in  all  the 
points  where  the  fire-damp  collected,  lamps  constantly  lighted,  which 
burned  the  grisou  as  fast  as  it  was  produced;  the  danger  was  dimin- 
ished in  a  considerable  degree,  because  there  could  not  be  formed 
such  large  accumulations  of  inflammable  or  detonatbg  gas.  This 
mode  of  proceeding  was,  however,  renounced  in  a  great  number  of 
mines,  on  account  of  the  production  of  carbonic  acid  and  of  azote;  a 
production  the  more  sensitive,  since,  to  facilitate  the  liquation  of  the 
gases,  the  air  ought  not  to  be  very  strongly  agitated. 

^t  length  it  was  devised  to  profit  by  the  property  possessed  by 
platina  in  sponge  to  facilitate  the  combustion  of  the  hydrogen  with 
which  it  was  brought  in  contact,  and  pellets,  comp9sed  of  one  part 
of  platina,  and  two  parts  of  clay,  were  made,  and  were  placed  near 
the  points  at  which 'the  grisou  or  fire-damp  concentrated.  But 
all  these  efforts,  based  upon  the  incited  combustion  of  the  inflamma- 
ble gas,  proved  to  be  only  dangerous  and  incomplete  palliatives, 
which  substituted  for  a  great  peril  a  series  of  other  dangers,  less 
imminent,  doubtless,  but  equally  distressing. 

From  that  time  all  the  well  disposed  continued  to  search  for  pro- 
cesses based  upon  another  principle.  Two  only  could  conduct  to  a 
good  result:  1.  The  withdrawal  of  the  gases  out  of  the  mine;  2. 
A  mode  of  lighting  different  from  that  which  was  in  use,  and  which 
would  suffice  for  the  purposes  of  the  miner  without  compromising  his 
Brfety. 

The  principle  of  withdrawing — entrainement — of  the  gases  by  a 
rapid  ventilation  is,  without  contradiction,  that  which  was  the  most 
natural  to  conceive ;  because  it  was  already  applied  to  all  the  other 
deleterious  gases.  Dr.  V^hrle  proposed  at  first  to  effect  the  decant- 
ing of  the  gases  by  making  the  excavations  ^stalls  ?)  communicate  by 
ascending  passages  with  a  gallery  embracing  all  the  works,  and 
uniting  with  an  ascending  shaft.  But  this  project,  otherwise  imprac- 
tieable,  offered  a  remedy  for  only  a  part  of  these  accidents;  the 
execution  alone  of  the  necessary  works  could  not  have  been  made 
without  the  greatest  danger,  if  these  works  had  been  undertaken  in 
the  coal ;  while,  in  the  rocks  of  the  roof,  the  expenses  would  have 
rendered  them  impracticable.  But  a  good  ventilation  alone  could 
not  suffice  to  place  the  miners  in  security;  it  wis  an  excellent  aux- 
iliary means,  but  it  always  left  unsolved  this  important  problem :  the 
Jftvention  of  the  inflammation  of  the  gases  which  disengage  them- 
idves  from  the  surfaces  of  the  stalls. 
The  lighting  alone  coidd  conduct  to  the  solution  of  this  problem, 
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and  nomeroad  attempts  had  been  made,  under  thiB  head,  when  Davy 
discovered  the  safety-lamp.  Before  him,  they  had  operated  with  a 
small  number  of  lights,  placed  in  the  lowest  positions,  and  at  a  dis- 
tance from  the  stalls ;  the  workmen  kept  these  lamps  in  view,  and 
when  the  blue  iiimbus,  the  indication  of  hydrogen,  began  to  show 
itself,  they  extinguished  them  or  withdrew,  covering  them  with  their 
hats.  They  made  use  of,  also,  in  the  most  infected  mines,  various 
phosphorescent  matters,  and  particularly  a  mixture  of  flour  and  lime 
formed  from  oyster  shells,  called  Canton  phosphorus,  although  the 
uncertain  and  ephemeral  light  which  these  materials  produced,  was 
but  a  very  feeble  resource.  At  length  it  was  observed  that  the 
proto-carbonated  hydrogen  was  somewhat  difficult  of  ignition,  and 
that  the  red  heat  was  insufficient  to  accomplish  it;  thus  it  was  prac- 
ticable to  carry  a  red  coal,  or  a  red  hot  iron  into  the  fire-damp  with- 
^  out  inflaming  it,  the  white  heat  alone  having  the  necessary  tempera- 
ture. They  profited  by  this  discovery  by  lighting  the  stalls  by 
means  of  a  wheel  of  steel,  which  was  made  to  turn  against  a  frag- 
ment of  flint :  a  workman  was  detailed  to  this  service,  and  the 
sparks,  which  were  thus  produced  in  a  continuous  manner,  sufliced  to 
light  the  miners.  It  happened,  occasionally,  that  these  sparks  set 
fire  to  the  grisou ;  but  this  discovery,  imperfect  as  it  was,  was  not 
the  less  a  real  benefit. 

Such  was  the  state  of  the  question,  when  Davy  commenced  the  series 
of  experiments  which  conducted  him  to  the  object  in  view.  Many 
mines  had  been  abandoned  notwithstanding  the  palliatives  in  use, 
and  a  number  of  those  which  were  maintained  in  activity,  only  pro- 
duced coal  at  the  price  of  the  lives  of  a  great  number  of  men.  Dain^ 
discovered  that  the  gas,  contained  in  a  vase,  which  only  communi- 
cated with  the  exterior  by  long  and  straight  tubes  could  not  be  set 
on  fire ;  that  the  flame  was  difficult  of  transmission  in  proportion  as 
the  tubes  were  reduced,  and  that,  consequently,  the  more  their 
diameters  were  reduced,  the  more  their  lengths  might  be  shortened. 
He  thus  arrived  at  the  proof  that  a  plate  of  thin  metal,  pierced  vrith 
holes  of  about  one  hundred  in  an  inch,  did  not  communicate  fire  to 
the  exterior  gas,  although  the  interior  was  charged  with  lighted  gas ; 
the  cooling  produced  by  the  gas  in  this  small  passage  sufficed  to 
reduce  the  temperature  of  the  white  heat  of  the  interior  down  to  the 
red  heat  of  the  exterior,  and  the  inflammation  could  not  be  commu- 
nicated. Such  was  the  series  of  ideas  which  conducted  Davy  to 
surround  the  flame  of  the  lamps  with  an  envelope  of  metallic  gauze, 
and  thus  to  construct  the  safety -lamp.* 

LOCAL  VENTILATION. 

In  the  sinking  of  a  shaft  the  work  would  soon  be  stopped  by  the 
want  of  air,  were  it  not  for  the  plan  of  dividing  its  total  section  into 
two  unequal  parts,  by  means  of  a  partition  of  planks,  the  joints  of 
which  are  hermetically  closed  with  moss,  &c.  The  smallest  compart- 
ment is  reserved  for  the  ladders ;  and  a  current  of  air  is  established 

•  Burat  G^logie  appUqntfe,  1840,  p.  472. 
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between  these  two  compartments  in  the  manner  of  an  excavation 
haying  two  orifices.  This  movement  is  sometimes  facilitated  by  car- 
rying up  the  level  of  the  orifice  of  the  small  compartment,  by  means 
of  planks,  built  up  as  a  chimney. 

The  excavation  of  a  long  gallery  or  tunnel  would  become  impos^ 
sible,  through  the  want  of  air,  if  a  spontaneous  ventilation  were  not 
produced  by  similar  means.  Thus,  tnere  are  directed  from  the  sur- 
face of  the  ground,  towards  the  gallery,  troughs  which  are  arranged 
similarly  to  the  works  which  have  two  orifices  of  different  levels  and 
imequal  sections.  At  other  times  they  establish  upon  the  gangways 
a  floor  for  carriages  [roulagey;  reserving  the  lower  part  of  the  eallery 
beneath  for  draining  and  for  a  current  of  air,  which  enters  by  the 
lower  part  and  returns  by  the  principal  or  upper  section. 

If  this  precaution  do  not  suffice,  the  current  may  be  rendered  more 
active  by  means  of  a  small  shaft  disposed  in  such  a  way  as  to  accele- 
rate the  circulation  during  all  the  working  time.  For  this  purpose, 
two  doors  are  placed  at  the  entrance  of  the  gallery,  so  that  one  of 
the  two  shall  always  remain  closed  during  the  work,  and  the  air  is 
forced  to  leave  by  the  shafts.  This  disposition  is  equivalent  to  the 
case  of  an  excavation  having  two  orifices  of  different  levels. 

We  have  translated  freely  from  the  excellent  work  of  M.  Burat, 
already  frequently  quoted,  most  of  the  matter  which  is  comprised  in 
the  preceding  pages  in  relation  to  the  deleterious  gases  which  are 
constantly  generated  in  coal  mines,  and  on  the  means  resorted  to  for 
ventilating  them.  Our  work  would  be  incomplete,  without  adverting 
to  a  subject  so  immediately  connected  with  the  mining  of  coal,  and 
with  the  safety  of  the  operators,  whose  lives  are  hourly  perilled,  who 
are  exposed  to  accidents  inseparable  from  its  extraction,  and  pecu- 
liarly attendant  on  this  branch  of  mining  economy.  . 

VENTILATION  OF  FIBRT  COLLIERIES. 

There  have  been  numerous  suggestions  on  the  ventilation  of  those 
coal  minQS  which  are  subject  to  explosions;  among  others  we  may 
mention  the  published- views  of  Mr.  Dunn,  of  Newcastle.  "We  hope 
to  be  pardoned  here  for  remarking  that  it  is  disadvantageous  to  an 
important  practical  science,  and  especially  embarrassing  to  inquirers 
into  these  subjects,  that  the  valuable  information  conveyed  by  the 
most  capable  English  authorities,  is  so  compounded  of  absolute  tech- 
nicalities, for  the  most  part  also  entirely  local  and  unscientific,  as  to . 
be  almost  untranslateable.  This  is,  perhaps,  the  main  cause  why  the 
English  mining  processes,  from  Cornwall  to  Scotland,  varying  in 
their  progress  through  every  district,  continue  to  be  so  little  compre- 
hended elsewhere. 

Mr.  Dunn,  at  page  841  of  Volume  X.,  of  the  London  Mining  Jour- 
nal, furnishes  a  sketch  of  the  general  principles  of  ventilating  the 
collieries  in  Northumberland,  which  are  moderately  troubled  with 
inflammable  air.  At  page  405  of  the  same  volume,  he  follows  up  the 
first  communication  by  a  description  of  the  more  elaborate  process, 
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as  practised  in  Northumberland,  of  ventilating  fienr  collieries.  We 
can  do  little  more  here  than  refer  the  reader  to  those  articles,  and 
to  the  instructive  diagrams  which  accompany  them.  Our  description 
would  be  unintelligible  without  the  elaborate  drafts  which  are  neceB- 
sarv  to  elucidate  tne  whole  process. 

The^  object  aimed  at  by  this  system  is  by  one  series  of  channels  to 
ramify,  through  every  part  of  a  mine,  currents  of  respirable  air, 
while  by  another  series  to  withdraw  from  it  and  to  discharge  at  the 
surface  the  impure  air  and  inflammable  or  deleterious  gases. 

Mr.  Dunn  observes,  that  until  late  years  the  said  current  of  im- 
pure air  was  kept  as  much  as  possible  together  or  united;  and  it  was 
no  uncommon  circumstance  to  have  it  travel  twenty  or  thirty  miles 
before  reaching  the  upcast  pit,  and  then  loaded  with  gases,  whick 
steamed  from  the  candle,  and  even  the  furnace  fire,  in  thick  vapours 
and  flakes  of  blue  flame,  alarmingly  visible  to  the  naked  eye.  But, 
in  modern  practice,  these  currents  of  air  are  divided  and  subdivided 
in  countless  branches,  so  as  to  prevent  the  air  which  becomes  adul- 
terated in  one  quarter,  from  spreading  the  contagion  amonj^  the 
workmen  of  another.  They  are  conducted  through  passages  either 
adopted  for  the  purpose,  or  provided  by  anticipation  in  the  laying 
out  of  the  works.  To  suard  against  the  dangerous  influx  of  gas 
during  the  working  of  pillars,  and  in  order  to  obviate  the  danger  at 
the  furnace,  a  ^^dumb  drift"  is  provided,  sloping  up  into  the  shaft 
some  fathoms  above  the  furnace,  at  which  point  the  inflammable  air' 
effects  a  junction  with  the  general  air  of  the  pit,  and  is  carried  up- 
wards in  safety,  so  that  the  furnace  may  be  blazing  below  with  good 
and  secure  air,  and  a  perfectly  inflammable  portion  may  be  coming 
in  from  above.    (See  the  diagram,  page  98.) 

The  fall  of  the  barometer  is  a  sure  presage  of  increasing  discharge 
of  inflammable  gas ;  for  when  the  barometer  stands  steadily, — say  at 
29° — and  the  pressure  is  uniform,  nothing  exudes  blit  the  ordinary 
^^ makings"  of  the  mine: — but  when  a  sudden  fall  of  the  barometer 
portends  a  lightening  of  atmosphere,  and  consequently  a  change  in 
the  counterpoising  pressure  upon  the  orifices  whence  the  gas  escapes, 
or  upon  the  main  body  accumulated  in  the  wastes,  then  it  ia  that  ex- 
traordinary eruptions  take  place, — enough  to  overpower  and  adulterate 
even  the  main  current  of  air,  and  consequently  to  subject  the  mine 
to  explosion. 

^'Blowers"  are  sometimes  met  with  in  the  coal,  but  more  generally 
in  the  stone,  and  contiguous  to  the  fissures  of  dykes.  They  originate 
in  the  chinks  or  crevices  and  other  receptacles,  which,  being  filled 
with  inflammable  air  under  high  compression,  are  discharged  momen- 
tarily, and  without  previous  warning.  They  are  often  known  to 
endure  for  many  years ;  although,  generally,  they  decline  as  the  sup- 
ply of  pent-up  gas  is  exhausted.  Many  very  calamitous  events  have 
arisen  from  the  miners  unexpectedly  coming  in  contact  with  these 
blowers;  for  the  discharge  is  so  sudden  that  the  general  air-course, 
although  previously  safe  and  satisfactory,  becomes,  in  the  course  of 
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a  few  miniites  a  mass  of  inflammability,  and  that  without  time  being 
allowed  to  notifjy^  the  workmen  or  to  prevent  an  explosion. 

In  many  collieries,  but  especially  those  of  the  north  of  England, 
an  action  is  going  on  whereby  cavities  are  formed  in  the  roofs  of  old 
worked  seams,  by  a  portion  of  the  roof  giving  way,  and  forming  a 
dome  or  inverted  cauldron.  These  cavities  form  dangerous  recepta- 
cles or  reaervoirs  in  which  the  carburetted  hydrogen  collects  in  large 
quantities,  and  renders  the  mine  liable  to  frequent  explosion,  especi- 
jdly  during  periods  of  the  change  of  density  in  the  atmosphere.  These 
carities  are  locally  termed  g oaves.* 

In  1839  was  appointed  a  committee,  called  ^^  The  South  Shields 
Committee,"  immediately,  after  the  explosion  of  the  Hilda  pit.  South 
Shields,  in  which  fifty-two  lives  were  lost.  The  report  of  this  com- 
mittee was  first  published  in  1848,  and  it  has  been  a£Srmed  that  it 
may  with  every  propriety,  be  extolled  as  a  monument  of  ability  and 
perseveranccf    We  make  a  few  extracts. 

Safety  Lamps. — Such  is  the  immense  abundance  of  fire-damp  in 
most  of  the  northern  mines,  that  to  obtain  a  natural  light,  nothing 
more  ia  necessary  than  to  bore  a  small  hole  in  the  coal  seam,  insert 
a  tube,  and  a  perpetual  flame  may  be  obtained.  From  the  report,  it 
appears  that  in  twenty  years,  upwards  of  680  miners 'were  destroyed 
by  this  dreadful  means,  in  the  district  of  the  Tyne  and  Wear  alone. 
The  various  kinds  of  safety  lamps  are  investigated,  and  the  reporters 
give,  as  their  opinion,  that  the  lamps  most  to  be  relied  upon  in  mines 
charged  with  the  destructive  gas,  are  those  on  the  principle  of  Glanny 
in  England,  and  Mueseler  in  Belgium.  Even  with  these  the  utmost 
attention  must  be  always  paid  to  their  condition ;  the  gauze  examined 
daily,  and  every  part  of  their  construction  ascertained  to  be  perfect ; 

*  Olonary  of  1(mmJ  mining  pbntses,  employed  in  the  Kortlmmberlaad  oollieries,  lued  by 
Kr.  IL  Dunn,  Ui  tiie  Mining  Jonrnal,  1840. 

Boards — principal  working  plaoes,  fire  yards  wide. 

Dr^ts — leading  places,  (galleries)  in  the  direction  of  the  boards. 

J9«o<2iwi3f>^-the  coarse  of  passages  at  right  angles  to  the  boards. 

WiMtiing  headways — preparatoiy  leading  places,  two  yards  wide. 

Si9mtittff§ — the  holings  between  the  winning  headways. 

BoiUy-wayt  or  roll-wayf — main  horse-roads  to  the  distant  workings,  six  feet  high. 

MHUar — the  whole  coal  left  daring  the  first  working. 

3lcpping§ — ^briok  wallings  to  force  the  air  to  the  parts  reqaired. 

Watie — the  mine  once  worked  orer,  and  pillars  standing. 

JEMrogsu  or  inflcnmfnable  fff%9 — ^lighter  than  common  air. 

Ckokt  damp  or  earbonie  acid  gas — hearier  than  common  air. 

Brattice — temporary  partitions  of  slit  deal,  to  ventilate  the  leading  places. 

BUwers  oriflees  in  coal  or  stone,  leading  a  constant  stream  of  inflammable  gas,  attended 
with  a  great  noise— hence  the  deriration  of  the  name. 

Ooaf— the  carities  which  resalt  from  the  falling  down  of  portions  of  the  roof,  and  in  whioh 
Ire  damp  accnmnlates. 

Oretp—irheTt  the  pillars  or  tiU  give  way,  ander  the  saperineambent  strata. 

Air  eouraes — principal  passages,  [thirty  feet  area]  along  whioh  the  air  is  oonyeyed,  and 
in  which  the  standard  quantity  is  tahen  to  be  upwards  of  two  thousand  cubic  feet  per  minute. 

Brattices — wooden  partitions  to  direct  the  currents  of  air  in  the  system  of  rentilation. 

Intake  drift — the  passage  through  which  the  current  of  pure  air  circulates. 

Beimm  drift — that  by  which  the  impure  air  is  withdrawn. 

Jyt  drift — for  the  passage  of  the  deleterious  gases. 

Opeastpit — the  shaft  by  which  the  foul  air  ascends,  and  is  ooeupied  by  the  rentilatinf 
fern  ace. 

Dtnmeast  pit — Chat  by  which  the  atmospherie  air  descends  into  the  woriiingt. 

f  Mining  Journal,  Febmaiy,  1848. 
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the  workmen  to  be  warned  never  to  continue  working  in  an  inflam- 
mable atmosphere,  with  an  overheated  lamp ;  and  that,  instead  of 
impressing  them  with  the  idea  that  they  are  perfectly  safe  instru- 
ments, they  should  be  convinced  that  a  reliance  on  lamps  is  £atal 
error,  and  that  no  mere  safety  lamp,  however  ingenious,  is,  of  itself, 
sufficient  to  secure  a  fiery  mine  from  explosion. 

We  learn  from  the  London  Mining  Journal,  May  18th,  1854,  *'  of 
a  method  by  which  Mr.  Septimus  Piesse  proposes  to  illuminate  coal 
'  mines  by  means  of  coal  gas,  thus  rendering  useful  that  which  has 
often  caused  the  death  of  the  miner.  Mr.  Piesse  has  suggested,  that 
the  gas  might  be  made  on  the  surface  of  the  mine,  and  earned  down  by 
fixed  piping,  there  to  be  kept  burning  in  lamps,  with  gauze  wire  round 
the  flame.  But  a  practical  miner,  who  has  addressed  the  editor  of  the 
Mining  Journal  on  the  subject,  is  of  opinion,  that  it  would  be  better  to 
collect  the  gas  generated  in  the  mine,  which  might  be  done  by  mak- 
ing large  cavities  above  the  level  of  the  roof,  and  openings  in  the  mine, 
to  form  a  reservoir  for  the  retention  of  the  gas  till  it  is  quite  full. 
He  says,  he  has  seen  large  cavities  where  acres  of  coal  have  been 
excavated,  and  the  entrances  walled  up  with  only  a  ten-inch  wall, 
and  this  reservoir  has  been  completely  filled  with  gas.  Now,  if  the 
smallest  hole  were  made  in  this  wall,  the  gas  would  instantly  escape, 
and  could  be  ignited;  thus  forming  a  capital  gasometer.  Where, 
then,  he  asks,  is  the  necessity  of  making  the  gas  on  the  surface  of 
/the  mine,  and  conveying  it  down  in  pipes,  when  the  process  can  be 
safely  carried  on  in  the  mine  itself?  Besides,  there  would,  he  thinks, 
be  great  risk  of  the  pipes  breaking  by  the  falling  in  of  the  roof ; 
whereas,  bv  the  plan  he  suggests,  no  danger  need  be  apprehended, 
especially  if  gutta  percha  tubing  was  used. 

Ventilation. — When  it  is  considered  that  the  explosions  are  always 
from  a  very  limited  portion  of  the  mine,  and  that  the  air  has  com- 
monly not  a  motion  of  more  than  three-fourths  of  a  mile  per  hour,  in 
the  greatest  part  of  the  mine,  it  is  matter  of  surprise  that  these 
lamentable  occurrences,  instead  of  being  occasional,  are  not  incessant 
and  overwhelming.  Living  thus  always  on  the  verge  of  destruction, 
it  has  excited,  among  the  officers  and  men  in  the  mines,  a  continual 
watchfulness  and  knowledge  of  dangerous  symptoms  that  alone  enable 
them  to  proceed  with  any  degree  of  safety  in  such  a  situation,  but  in 
which,  on  the  smallest  error,  or  a  contingency  unforseen,  as  a  boy  at 
sleep  or  at  play,  a  heated  lamp,  a  broken  wire,  a  sudden  eruption  of 
gas,  or  change  in  the  wind,  or  a  sudden  pressure  of  the  atmosphere, 
whether  from  the  falling  of  parts  of  the  roof  or  otherwise,  the  bounds 
of  safety  can  no  longer  be  preserved;  but  tremblingly  alive  to  their 
danger,  they  are  plunged,  unresisting  victims  into  the  abyss. 

In  regard  to  indications  by  means  of  instruments,  the  report  states 
that  "the  combined  indications  of  the  barometer,  thermometer  and 
wind,  tell  the  state  of  a  mine  with  the  greatest  nicety.  When  the 
barometer  indicates  a  fall,  the  thermometer  a  rise,  and  the  "sfini 
blows  from  the  E.  S.  E.  or  south,  an  ordinary  fiery  colliery  will  be 
certain  to  pass  rapidly  into  a  state  of  great  danger. 
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YSNTILATION  OF    COLLIBBIES,  IN  SOOTLANB  AND  THB  NORTH  OF 

ENGLAND. 

• 

A  report  was  issued,  in  1847,  by  Mr.  Tremenheere,  the  commis- 
sioner appointed  under  the  provisions  of  the  act  of  the  5  &  6  of  Vic- 
toria, in  relation  to  the  mining  population  of  Scotland  and  the  north 
of  England.  This  and  other  previous  reports  have  formed  the  sub- 
ject of  an  able  article  in  the  North  British  Review,  for  November, 
1847.  We  take  the  liberty  of  quoting,  somewhat  irregularly,  the 
substance  of  a  portion  of  that  article. 

'^  Although  some  of  the  principal  collieries  in  Scotland  are  pretty 
well  ventilated,  yet  it  must  be  admitted  that,  taken  as  a  whole,  the 
arrangements  connected  with  ventilation  in  Scotland  are,  as  com- 
pared with  England,  in  a  very  imperfect  state.  Happily,  our  mines 
are  almost  entirely  free  from  that  dangerous  element  which  so  fre- 
quently produces  such  awful  havoc  and  devastation  to  our  neighbours 
in  the  south.  In  this  respect,  therefore,  our  necessities  have  not  re- 
quired us  to  be  BO  particular  in  carrying  fresh  air  to  the  mines. 
Mitherto,  most  of  the  mining  operations  in  Scotland  have  been 
situated  within  a  reasonable  distance  from  the  surface,  and  the  ease 
with  which  one  pit  could  be  sunk,  to  relieve  the  workings  of  another, 
superseded  the  necessity  for  great  outlay  in  connection  with  ventila- 
tion, and  to  some  extent  caused  it  to  be  overlooked,  and  a  matter  of 
indifference.  In  some  of  the  old  mining  districts,  the  workings  are 
now  extending  to  a  great  depth,  and  the  method  of  ventilation  is 
assuming  the  most  important  aspect,  and  is  conducted  on  the  most 
improved  principles;  but  at  the  small  country  collieries,  when  sink- 
ing a  new  pit,  little  preparation  is  made,  even  now,  to  have  it  pro- 
perly ventilated. 

'^Accordingly,  for  several  weeks — some  seasons,  even  months, 
during  a  continuance  of  warm  weather  in  summer,  the  colliers  at 
such  places  are  either  partially  or  altogether  idle ;  the  extent  of  their 
work  being  regulated  by  the  state  of  the  atmosphere.  The  irregu- 
larities occasioned  by  this  imperfect  ventilation  tell  very  materially 
both  on  the  profits  of  the  coal  master  and  the  incomes  of  the  men, 
and  ultimately  on  the  price  of  coal  in  the  market,  besides  doing  ter- 
rible injury  to  the  health  of  the  people  employed,  by  causing  them 
to  breathe  in  an  impure  atmosphere.  The  persons  in  charge  of  such 
works  have  generally  not  only  a  limited  education,  but  i  possess  very 
limited  means  of  observation ;  and  to  them  the  advice  of  a  properly 
qualifie^i  inspector  will  be  an  incalculable  boon. 

"In  respect  of  Scotland,  therefore,  the  way  for  an  inspector  is 
perfectly  clear,  and  his  appointment  may  be  the  means  of  doing  much 
good  in  other  departments  as  well  as  that  of  ventilation.  But  what 
shall  we  say  of  England,  the  scene  of  so  many  terrible  calamities? 
That  which  has  baffled  the  ingenuity  and  skill  of  the  most  talented 
and  accomplished  coal-viewers  that  the  world  ever  saw,  such  as  the 
late  Mr.  Buddie,  and  has  proved  the  ingenious  scientific  theory  of 
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Messrs.  Faraday  and  Lyell  to  be  impracticable,  is  not  likely  to  be 
controlled  by  a  government  inspector  of  mines.  We  have  often  felt 
oppressed  and  overpowered  at  the  thought,  that  the  mightiest  efforts 
of  man  could  not  prevent  these  awful  explosions,  which  cause  such  a 
sacrifice  of  human  life.  If  it  were  possible  to  get  at  the  immediate 
cause,  some  hope  might  be  entertained  of  at  least  mitigating  the  evil; 
but  from  the  scene  of  those  accidents  no  one  has  ever  returned  to 
tell  the  truth. 

^*  The  system  of  ventilation  pursued  at  the  collieries  in  Nortbum- 
berland  and  Durham,  where  most  of  these  explosions  occur,  is  of  the 
most  perfect  and  complete  kind,  and  entirely  in  accordance  with  the 
principles  of  scientific  truth.  But,  however  sound  the  principles  on 
which  the  ventilation  is  conducted,  practice  declares  that  there  is  a 
limit  to  the  distance  to  which  atmospheric  air  can  be  conveyed  with 
safety  underground,  from  the  impurities  it  mixes  with  on  its  way ; 
and  however  much  the  question  may  be  avoided,  by  those  who  have 
capital  invested  in  the  deep  collieries,  to  this  it  must  come  at  last, — 
more  openings  must  be  made  from  the  surface  {  more  pits  must  be 
sunk.  The  question  must  be  brought  to  this  practical  issue, — 
whether  is  capital  or  human  life  to  be  sacrificed  ?  and  when  it  does 
appear  in  this  shape  before  the  British  Parliament,  we  do  not  fear 
the  result. 

^*  It  is  stated  by  Messrs.  Faraday  and  Lyell,  in  their  report  on  the 
explosion  which  occurred  at  the  Haswell  collieries  in  1844,  that 
'  when  attending  the  late  inquest,  we  were  much  struck  ^ith  the  fact, 
that  more  than  half  of  the  pitmen  who  gave  evidence,  were  unable 
to  write,  or  even  to  sign  their  names  as  witnesses.' 

'^  It  is  a  well  ascertained  fact,  that  accidents  from  fire  damp  bave 
generally  occurred  with  a  low  barometer ;  and  when  we  consider  that 
a  fall  to  a  very  small  extent  will  render  a  place,  which  it  was  safe  to 
work  in  at  night,  entirely  unsafe  and  dangerous  in  the  morning,  we 
cannot  help  feeling  that  there  is  something  grievously  wrong  in  allow- 
ing men,  who  cannot  write  their  names,  to  have  any  thing  to  do  with 
ventilation  at  all." 

The  subject  of  Ventilation  of  Collieries  and  the  nature  of  fire- 
damp being  of  such  great  importance,  it  is  hoped  the  following 
extracts  on  the  subject  from  the  London  Mining  Journal,  Nov.  1853, 
may  not  be  uninteresting. 

On  Ventilation  of  Collieries. 

"  The  following  epitome  of  that  portion  of  the  evidence  given  be- 
fore the  Parliamentary  Committee  of  England  by  the  government 
inspector,  Mr.  Dickinson,  contains  some  valuable  information  in  rela- 
tion to  colliery  operations.  Ventilation  formed  of  course  a  most  im- 
portant element  in  the  inquiry  of  the  committee,  and  in  its  conside- 
ration are  necessarily  comprised  the  natural  differences  in  roofs,  the 
attendant  dangers,  and  the  most  improved  and  secure  methods  of 
underground  working,  in  its  several  branches  and  details.     In  his 
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tefltimony,  Mr.  Dickinson,  the  government  inspector,  recommends,  in 
fire-damp  mines  to  drive  on  the  galleries  to  the  extremity  of  the 
mine,  and  to  work  the  coal  backwards,  as  this  insures  a  permanent 
air-waj  at  all  times ;  and  he  would  prefer  this  system,  whether  the 
seam  was  perpendicular  or  horizontal ;  conceiving  that  there  are  no 
greater  difficulties  in  ventilating  a  mine  with  air-ways  in  solid  coal, 
than  in  air-ways  maintained  by  gobbing — that  is,  in  the  refuse  or  rub- 
bish thrown  back  into  the  excavations  remaining  after  the  removal  of 
the  coal.  There  is,  besides,  in  his  view,  no  liability  to  leakage,  if  the 
air -ways  are  in  the  solid  coal ;  and  liability  to  leakage  is  avoided  by 
driving  out  the  level  to  the  extremities,  and  working  the  coal  back- 
ward. Mr.  Dickinson  is  very  decided  in  his  approval  of  the  long- 
work  in  collieries ;  and  while  he  condemns  the  old  system,  as  creating 
a  series  of  unsightly  caverns,  he  says,  *  It  is  worthy  of  remark,  that 
there  is  no  instance  that  I  have  heard  of,  where  long-work  has  been 
introduced,  that  that  system  has  been  abandoned  and  the  old  system 
again  resorted  to.'  He  admits,  that,  in  the  beginning  of  working 
lonff-work,  the  first  weight  of  the  superincumbent  strata  on  the  face 
of  Uie  work,  makes  it  dangerous  for  the  workmen,  and  may  crush  the 
ooal ;  in  the  course  of  a  few  days,  however,  after  the  first  subsidence 
has  taken  place,  the  roof  subsides  regularly  behind,  and  there  is  no 
more  difficulty.  He  states  that  the  workmen  have  sometimes  aban- 
doned the  work  until  the  first  subsidence  has  taken  place,  and  that 
where  long-work  has  been  attempted  to  be  hitroduced  into  new  col- 
lieries, by  persons  who  did  not  understand  it,  when  this  first  weight 
has  been  coming  on,  which  is  the  critical  weight,  the  system  of  long- 
work  has  been  frequently  abandoned ;  had  they  however  waited  until 
the  subsidence  had  taken  place,  their  efforts  might  have  been  suc- 
cessful. 

"  He  observes  that  the  great  difficulty  is  with  the  workmen.  He 
considers  the  long-work  much  better  for  ventilation,  as  in  working 
pillar  and  stall-work,  a  number  of  galleries  are  left  open,  and  all 
those  galleries  require  to  be  ventilated ;  while,  with  the  long-work 
yon  have  simply  the  working  face  open,  you  leave  an  intake  gallery 
for  the  air  to  go  into,  it  then  passes  up  the  face  of  the  work,  and 
returns  by  the  return  drift ; — while  with  pillar  and  stall-work  you 
have  a  number  of  galleries  which  require  to  be  ventilated ;  and  he 
further  states,  as  a  reason  for  preferring  the  long-work  as  to  ventila- 
tion, that  the  distance  which  air  travels  in  long- work  is  shorter  than 
that  which  it  travels  with  pillar  and  stall-work,  because  you  have 
only  the  intake  gallery,  the  face  of  the  work,  and  the  return  air 
course  to  ventilate,  and  as  there  is  no  pillar  and  stall-work  the  air  is 
not  to  be  coursed  through.  The  evidence  explains  that  in  long-work 
there  is  simply  a  current  of  air  going  from  the  down-cast  shaft  to  the 
face  of  the  work,  running  along  the  face  of  the  work,  which  is  only  a 
channel  6  or  7  feet  wide,  and  returning  by  a  drift  to  the  upcast ; 
while  with  the  pillar  and  stall-work,  if  you  have  20  stalls,  you  may 
split  the  air  into  4  parts,  each  current  of  air,  or  each  fourth  part, 
has  to  course  through  4  stalls,  with  a  door  between  each  stall ;  and 
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therefore,  each  cnrlrent  of  air  has  to  pass  up  one  half  of  the  stall  and 
down  the  other.    In  the  old  system  there  is  also  a  risk  of  doors  being 
left  open,  while  in  the  long-work  there  are  no  doors  except  there  be 
main  doors  ;  and  where  the  face  of  the  coal  gives  vent  to  an  enormous 
quantity  of  gas,  contingencies  arising  out  of  doors  are  very  much 
fewer  than  in  pillar  and  stall-work,  as  the  air  is  all  passing  up  the 
particular  places  where  it  is  required.    Mr.  Dickinson  clearly  inti- 
mates his  opinion  that  the  long-work  system  is  in  all  cases  more 
economical  and  safe  than  the  pillar  and  stall  system,  and  that  many 
persons  work  long-work  both  with  good  and  bad  roofs.     He  further 
remarks,  that  in  working  the  thick  coal  of  Staffordshire,  where  the 
top  part  of  the  seam  is  worked  first,  and  there  is  nothing  but  the  old 
gob  for  the  roof  of  the  second  working,  Mr.  Gibbons,  whom  Mr.  Dick- 
mson  considers  authority  in  these  matters,  having  worked  the  coal 
for  several  years  under  the  long  system,  says  he  prefers  a  bad  roof 
to  a  good  one.     This  is  explained  thus :  that  a  hard  solid  rock  for  a 
roof  which  will  not  break,  is  apt  to  crush  your  coal,  and  is  attended 
with  more  danger  than  would  otherwise  be  met  with  if  you  had  a  ten- 
der roof.    He  then  explained  that  he  had  seen  a  modified  system  of 
long-work  which,  although  not  the  ordinary  system  of  long-work,  is 
called  long-work,  in  South  Wales,  practisea  very  successfully  under 
a  quor  roof.    It  is  by  driving  a  stall  8  yards  wide,  and  bringing  back 
the  same  width  of  pillars.     All  the  coal  is  obtained  in  that  working; 
and  perhaps  it  is  the  only  successful  working  of  coal  that  there  is  m 
South  Wales,  for  all  the  rest,  under  the  bad  roofs,  is  attended  with  a 
very  considerable  sacrifice  of  pillars ;  and  he  observed  that  his  re- 
marks applied  to  the  cleanness  of  working,  but  generally  equally  to 
the  ventilation.** 

Mr.  Dickinson  further  stated,  ^^  that  it  was  a  general  rule  that  a 
plate  roof,  which  usually  bends  rather  than  breaks  at  first,  is  one  of 
the  best  roofs  for  working  Ions-work,  and  that  long-wall  work  is  quite 
applicable  to  it;  he  does  not,  however,  seem  to  approve  of  the  usual 
way  in  Staffordshire — that  is,  of,  working  the  upper  portion  first — 
but  thinks  that  the  best  way  is  to  work  the  lower  part  first,  taking 
care  to  pack  the  gob  very  tight  with  rubbish.  He  then  proceeded  to 
detail  the  plan  on  which  he  would  commence  the  long-work  system. 
He  would  keep  the  lower  levels  in  advance  of  the  upper,  for  it  was 
generally  found  that,  in  attempting  to  keep  the  upper  levels  in  ad- 
vance of  the  lower,  there  is  a  tendency  to  throw  the  weight  of  the 
roofs  on  the  face  of  the  work,  which  makes  it  more  dangerous  for  the 
mon«  and  also  tends  to  crush  the  coal ;  even  where  the  pit  is  sunk  to 
the  bottom  of  the  seam,  as  the  weight  always  tends  to  the  dip,  he 
would  start  the  drifts,  so  as  to  keop  the  lower  drifts  in  advance  of  the 
upper,  and  throw  the  weight  of  the  work  on  the  gob  and  not  on  the 
face  of  the  work. 

**  After  op^jning  the  pit,  and  getting  the  ventilation  connected  between 
the  down  oa^it  and  the  up  cast,  if  it  were  not  a  fiery  mine,  he  would 
breast  all  the  Cv^al  forwanl,  carrying  the  airing  along  the  deepest 
level,  and  bringing  it  back  along  ihe  upper  leveU  working  straight 
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before  him.  If  it  were  a  very  fiery  vein,  he  should  recommend  driv- 
ing out  the  galleries  to  the  extremity,  and  sinking  backward  instead 
of  forward,  so  that  the  gas  would  be  left  oehind,  and  the  ventilation 
maintained  by  having  the  galleries  in  solid  coal,  and  not  subject  to 
leakage  through  the  ffob.  He  would  take  the  breast  of  coal  forward 
and  leave  the  gob  behind.  Mr.  Dickinson  then  explained  the  mode 
of  working  which  he  would  recommend;  it  is  not  new  to  experienced 
coal  mining  engineers,  nor  indeed  to  many  working  miners,  but  we 
have  been  thus  minute  as  coming  from  a  government  inspector^  to 
whose  care  a  very  extensive  mining  district  is  confided,  and  as  it  may 
be  supposed  to  bear  with  it  the  stamp  and  weight  of  official  authority. ' 

^  On  the  Nature  of  Fire-Damp.    From  London  Mining  Journal^ 

Dec.  1868. 

*^Mr.  Dickinson  entered  on  another  branch  of  the  subject,  and  ob- 
served in  answer  to  a  question.  No.  98 :  ^  An  imperfectly  ventilated 
5 oaf  is  about  the  most  dangerous  thing  vou  can  nave  in  a  colliery — 
[iat  18  where  the  fire-damp  is  mixed  witn  fresh  air  enough  to  bring 
it  to  the  explosive  point.     When  the  goaves  are  not  at  all  ventilated, 
the  fire-damp  in  them  is  generally  too  pure  to  be  explosive ;  and  I 
have  known  cases  where  a  goaf  which  has  been  full  of  fire-damp,  has 
fired  along  the  edge  where  it  has  been  mixed  with  fresh  air,  but  there 
not  being  sufficient  air  with  the  fire-damps  in  the  goaf,  it  has  merely 
been  an  explosion  for  the  width  of  a  yard  or  two  along  the  edge.' 
Mr.  Dickinson  stated  that  the  air  may  be  so  foul  as  not  to  be  inflam- 
mable, but  then  when  there  is  a  strong  admixture  of  fire-damp  it  is 
not  respirable.    He  had  in  his  district  two  men  who  were  suffocated 
by  inhaling  a  strong  admixture  of  fire-damp.    The  effect  is  to  quicken 
the  pulse ;  he  stated  that  he  had  tried  his  own  pulse  before  going  iu 
— it  was  78  at  entering  this  admixture  of  fire-damp,  and  after  beins 
in  for  a  few  minutes,  it  ran  up  to  84 ;  he  tried  a  manager's  pulse  ana 
it  ran  up  from  80  to  84 ;  he  also  tried  a  fireman's  pulse,  it  was  at  the 
very  unusual  height  of  120,  and  it  ran  up  to  126.     A  person  is  only 
enabled  to  remain  in  this  gas  a  few  minutes,  otherwise  he  would  soon 
fall  down  and  expire,  and  this  gas  was  explosive  at  the  edges.     Mr. 
Dickinson  then  stated  *•  that  in  order  to  be  explosive  there  must  be 
m  admixture ;  an  explosive  mixture  is,  he  should  thinkj  1  part  of  gas 
Mid  7  of  air — and  when  asked  '  When  does  it  cease  to  be  explosive  ?' 
bis  answer  was,  I  think  at  about  15 — that  is,  15  parts  of  atmospheric 
wr  to  1  of  fire-damp.'     We  regret  that  the  information  which  Mr. 
Dickinson  supplied  to  the  Committee  was  so  defective,  throwing  no 
new  light  whatever  on  the  subject — as  after  an  interval  of  40  years, 
which  have  witnessed  a  marvellous  advance  in  philosophic  knowledge, 
much  might  have  been  anticipated  from  more  accurate  analysis  and 
more  perfect  apparatus.     Specimens  of  fire-damp  had  been  sent  from 
wious  collieries  to  Sir  Humphrey  Davy  at  that  period,  for  examina- 
tion and  experiment,  and  he  found   that  the  pure  sub-carburetted 
hydrogen,  commonly  called  ^fire-damp,'  requires  twice  its  bulk  of 


llg  IKTBODUOTIOK. 

pure  oxygen  gas  to  consnine  it  completely,  and  tbat  it  would,  for  the 
same  effect,  require  about  10  times  its  bulk  of  atmospheric  air,  afl 
this  volume  of  air  contains  about  two  volumes  of  oxygen." 

^^  Ten  volumes  of  atmospheric  air,  therefore,  mixed  with  one  volume 
of  sub-carburetted  hydrogen  gas  or  fire  damp,  form  the  most  power- 
ful explosive  mixture.  If  either  more  or  less  air  be  intermixed,  the 
explosive  power  will  be  impaired^until  3  volumes  below,  and  3  above 
that  ratio  constitute  non-explosive  mixtures,  that  is,  1  of  pure  fire- 
damp  mixed  with  either  7  or  13,  or  any  quantity  below  the  first  or 
above  the  second  number,  will  produce  an  unexplosive  mixture. 
Davy  drew  a  conclusion  that  fire-damp  would  not  explode  when  mixed 
with  less  than  6  times,  or  wijth  more  than  14  times  its  volume  of 
atmospheric  air.  Scientific  men  have  for  a  long  time  been  acquainted 
with  these  results,  but  as  the  experiments  which  led  to  them  would 
appear  to  have  been  made  with  gas,  brought  in  some  instances 
from  distant  collieries,  subject  to  the  effects  of  time  and  carriage, 
and  as  Mr.  Dickinson  had  ample  means  of  procuring  the  fresh  gas 
on  the  spot,  and  has,  at  his  command,  the  improved  appliances  of 
modern  science,  we  confess  we  would  have  been  better  pleased  if  he 
had  enlightened  the  committee  by  evidence  of  his  own  philosophical 
skill.  According  to  Davy,  it  is  the  carbon  the  fire-damp  contains, 
which  enables  it  to  emit  more  light  during  combustion  than  pure  hydro- 
gen. 100  cubic  inches  of  fire-damp  weigh  about  17.2  grains;  its 
specific  gravity  compared  with  atmospheric  air  is  0.554.  It  consists 
of  4-3  grains  of  hydrogen  gas,  combined  with  12-9  grains  of  carbon. 
A  most  important  fact  seems,  however,  to  have  been  almost  whoUy 
overlooked.  Davy  also  ascertained  that  1  volume  of  carbonic  gas  to 
7  of  an  explosive  mixture,  composed  of  fire-damp  and  atmospheric 
air  deprived  it  of  its  power  of  exploding  altogether." 

"  We  are  aware  that  in  some  collieries,  the  fissures  in  the  coal  resem- 
ble natural  gasometers,  and  that  even  if  a  mine  be  cleared  one  day 
of  inflammable  gas,  it  often  fills  like  a  well  the  next.  When,  how- 
ever, we  know  that  carbonic  acid  gas  is,  in  artificial  formation,  the 
easiest  procured  of  all  gaseous  product,  and  when  we  find  that  the 
injection  of  it  in  large  quantities  has  been  recently  applied,  with  com- 
plete success,  to  extinguish  fire  in  mines,  it  may  not  perhaps  be  a 
very  extravagant  speculation  to  suggest  that  it  might  be  hereafter 
successfully  combined  by  a  simple  process  with  the  admixture  of  fire- 
damp and  atmospheric  air,  so  as  to  render  that  admixture  unexplo- 
sive, and  consequently  harmless,  provided  the  combination  would  not  ' 
itself  fatally  affect  the  respiratory  organs  of  human  life." 

"  When  we  reflect  upon  the  extraordinary  and  almost  marvellous 
achievements  which  human  perseverance  and  scientific  skill  have 
accomplished  in  our  times,  we  see  nothing  to  discourage  the  experi- 
ment as  visionary  or  hopeless.  The  safety  lamp  was  itself  the  result 
of  clear  conception,  with  careful  and  cautious  investigation  ;  it  owes 
its  present  perfection  to  the  improvement  of  time  and  experience, 
but  still  it  has  not  proved  a  certain  or  complete  protection.  The 
Middle  Dyffryn  Colliery  is  a  remarkable  instance.    That  colliery 
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had  a  famace  and  a  steam  jet  t6  produce  the  ventilation,  but  the 
explosions  occurred  from  the  gas  igniting  the  furnace.  The  most 
judicious  and  circumspect  use  of  the  safety  lamp  could  not  therefore 
have  prevented  the  catastrophe,  and  some  other  mode  must  conse- 
sequentlj  be  devised  of  averting  the  recurrence  of  so  frightful  a 
calamity  in  those  cases  of  apprehended  danger,  to  which  the  safety 
lamp  is  inapplicable." 

Mr.  Herbert  Fraifcis  Mackworth,  another  Government  Inspector 
of  Mines,  was  also  examined  before  the  committee  on  the  two  points 
to  which  we  have  principally  referred*  There  is  something  conso- 
latory in  his  statements  that,  taking  the  number  of  lives  lost  in  the 
coal  mines  of  his  district  in  1851  and  1852,  he  found  a  considerable 
diminution  in  accidents  in  shafts,  and  in  the  number  of  explosions. 
In  accidents  from  explosions  there  was,  however,  a  considerable  in- 
crease in  the  number  of  deaths,  owing  to  sixty-five  lives  having  been 
lost  by  one  explosion  at  Middle  Dyffryn.  He  further  explained  that 
the  considerable  increase  in  the  number  of  deaths  from  "miscella- 
neous*' accidents,  was  owing  to  an  irruption  of  water  at  the  Gwen- 
dreath  Colliery,  by  which  twenty-six  lives  were  lost,  and  this  acci- 
dent occurred  on  the  same  day  as  the  great  explosion  at  Dyffryn, 
10th  May,  1852. 

We  read  in  a  recent  number  of  London  Mining  Journal'*'  of  a 
friffhtful  colliery  explosion  at  the  Arley  Mine  of  the  Ince  Hall  Coal 
and  Cannel  Company,  near  Wigan,  Lancashire,  in  which  89  unfor- 
tunate miners  perished.  "  During  the  last  five  years,  it  appears  that 
164  lives  have  been  lost  in  this  colliery  by  explosions,  viz.  in  March, 
1849,-12 ;  in  Feb.  1850,-4 ;  in  March,  1853,-59 ;  and  in  Feb. 
1854,-89." 

"  We  trust,  for  the  cause  of  humanity,  the  government  of  Great 
Britain  will  take  up  the  subject,  and  that  some  measures  will  be 
acted  on  to  secure  a  better  supervision  as  to  the  state  of  the  mines. 
As  from  the  examination  it  is  clear  that  the  government  plan  of 
inspection  is  quite  inefficient,  as  it  imposes  duties  on  a  public  officer 
which  it  is  impossible  for  one  human  being  to  perform." 

We  also  refer  the  reader  to  the  valuable  report  of  Mr.  Kenyon 
Blackwell,  Government  Inspector,  in  the  London  Mining  Journal. 

We  must  again  take  the  liberty  of  quoting  from  the  London  Mining 
Journal,  May  13,  1854,  an  account  of  a  meeting  held  in  London  of 
coal  proprietors,  to  inquire  into  the  lamentable  subject  of  accidents 
in  coal  mines — a  subject  which  is  equally  interesting  to  all  connected 
with  collieries  in  this  country  as  in  England. 

^'  The  document  presented  to  the  conference  which  led  to  most  dis- 
cussion, was  the  printed  ^  Rules  and  Regulations  for  the  Safety  of 
Coal  Mines  and  of  the  Workmen  employed  therein.'  They  embrace 
ft  code  of  coal  mining  laws  under  the  following  heads:  1.  Responsible 
charge  of  the  mine ;  2.  Working-places ;  8.  Waste ;  4.  Goaves ;  5. 
Wagon-ways  and  tram-ways;  6.  Timbering  and  props;  7.  Machinery; 
8.  Shafts;  9.  Ventilation;  10.  Stoppings;  11.  Brattice;  12.  Doors; 

«  March  11, 1854. 
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13.  Furnaces;  14.  Fire-damp;  15.  Safety  lamps  in  fire-damp  mines; 
16.  General  instructions;  17.  Penalties.  It  will  at  once  strike' our 
readers  that  the  foregoing  topics  are  quite  sufficient  to  include  every 
kind  of  management,  and  every  possible  contingency;  and  it  is  but 

i'ustice  to  those  from  whom  these  resolutions  have  emanated,  to  ao- 
:nowledge  that  they  have  been  framed  with  perfect  fairness,  and 
that  they  do  not  exhibit  the  slightest  disposition  to  screen  either  pro- 
prietors, managers  or  workmen  from  responsibility.  They  are  par- 
ticularly stringent  in  their  directions  as  to  the  use  and  management 
of  the  safety  lamp,  and  in  prohibiting  that  of  tobacco  in  any  part  of 
the  colliery  in  which  safety  lamps  are  employed;  and  they  expressly 
forbid  that  lucifer  matches,  or  other  self-igniting  apparatus,  under 
any  pretext  whatever,  be  taken  down  the  pit  by  workmen  and  boys. 
They  also  propose  to  restrict  the  use  of  ale  or  any  other  intoxicating 
liquors  in  mines. 

'^  The  last  fatal  explosion  at  the  Ince  Hall  Collieries,  at  Wigan,  has 
necessarily  furnished  matter  for  further  inquiry,  but  apparently  with- 
out throwing  any  further  light  on  that  distressing  event. 

^'  The  evidence  of  Mr.  James  Darlington,  who  is  himself  not  only  a 
coal  proprietor,  but  also  manager  of  those  extensive  coal  and  cannel 
works,  occupies  a  large  space  in  the  publication.  He  considers  the 
practice,  which  prevails  in  many  districts,  of  leaving  pits  open  as 
waste  pits,  very  dangerous,  and  recommends  that  it  should  be  made 
compulsory  by  law  on  all  colliery  proprietors,  that  they  should  be 
either  arched  over  or  fenced  round  with  rails  or  walls.  With  regard 
to  the  taking  off  the  tops  of  safety  lamps,  he  tells  us  the  magistrates 
at  Wigan  will  invariably  convict,  where  the  rules  are  clearly  proved 
to  have  been  read  over  to  the  men ;  but  in  other  districts  the  magis- 
trates say  they  have  no  power,  and  seem  surprised  that  the  magis- 
trates at  Wigan  should  commit  the  men  under  the  circumstances; 
and  he  added  that  he  had  heard  it  stated  that  there  was  no  law  to 
authorize  a  conviction.  Mr.  Darlington,  although  a  coal  proprietor, 
admitted  that  he  was  favourable  to  a  system  of  inspection  for  the  satis- 
faction of  the  public,  and  to  prevent,  if  possible,  the  recurrence  of 
accidents ;  but  he  emphatically  declared  that  he  considered  the  pre- 
sent  to  be  no  inspection  at  all,  because  the  extent  of  the  districts  is 
such,  that  the  present  inspectors  are  unable  to  visit  the  mines,  which 
are  in  consequence  only  inspected  at  intervals  of  two,  three,  four,  or 
five  years,  according  to  the  number  of  pits  in  the  district." 

One  of  the  witnesses  examined,  Mr.  George  Elliott,  agent  to  the 
extensive  collieries  of  the  Marquis  of  Londonderry,  stated,  that  he 
thought  it  would  be  wise  in  the  present  Committee  to  recommend 
the  furnace  system  of  ventilation  to  be  made  general,  except  under 
very  special  circumstances ;  and  he  further  mentioned,  that  he  had 
tried  experiments  with  the  view  of  ascertaining  whether  coal  could 
be  brought  down  by  any  process  of  explosion,  without  generating  fire. 
We  give  the  result  in  hia  own  words;  "A  very  painful  accident  hap- 
pened at  Usworth  Colliery,  of  which  I  was  the  owner  and  manager, 
some  time  since,  and  which  arose  from  the  fire  of  shot;  and  since 
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that  Mr.  Lee  PattinBon,  a  practical  chemist,  and  myself,  have  been 
endeavoring  to  ascertain  whether  we  could  invent  some  power  to 
bring  down  the  coal  without  an  explosive  mixture,  such  as  gunpowder ; 
and  I  am  sorry  to  say  that  no  very  successful  result  has  yet  been 
arrived  at ;  but  up  to  the  present  time,  I  am  afraid,  notwithstanding 
gunpowder  is  a  very  old  chemical  invention,  that  very  little  progress 
has  been  made  since  it  was  first  used,  and  that  we  are  in  ignorance 
of  any  substitute  for  it  of  equal  power."  He  subsequently  added 
that  ^4f  public  attention  were  called  to  it,  perhaps  science  might  dis- 
cover some  substitute.  And  as  this  journal  had  previously  solicited 
public  notice  to  the  subject,  we  again  repeat  that  the  researches  of 
chemical  and  electrical  discovery,  which  have  in  our  times  produced 
such  marvellous  results,  could  not  be  devoted  to  a  nobler  object  of 
scientific  ambition." 


MEDICAL  TREATMENT  AFTER  EXPLOSION. 

The  report  of  the  South  Shields  committee,  previously  referred  to, 
goes  at  considerable  length  into  an  explanation  of  the  condition  in 
which  miners  meet  their  death  by  explosions;  the  proportionate 
quantities  of  the  gases,  which  create  them,  and  the  nature  of  the 
after-damp. 

This  after-damp  is  formed  of 

8  parts  of  nitrogen  having  a  specific  gravity  of  0.9722. 

2  parts  of  aqueous  vapour. 

1  part  of  carbonic  acid  gas,  specific  gravity,  1.5277. 

The  latter  takes  its  place  towards  the  bottom  of  the  passages,  and, 
probably,  extends  little  more  than  six  inches  high.  Hence  it  is  in- 
ferred that  when  the  men,  after  explosion,  if  not  struck  down  at  once 
by  it,  attempt  to  leave  the  mine  through  an  atmosphere  of  after- 
damp, they  are  at  first  rendered  partially  insensible  by  the  nitrogen, 
which  has  been  substituted  for  atmospheric  air,  and  then,  falhng, 
they  come  in  contact  with  a  still  more  deleterious  gas,  a  positive 
poison,  [the  carbonic  acid  gas],  which  having  inhaled  to  a  small  ex- 
tent, they  pass  rapidly  into  a  state  of  asphyxia,  owing  to  the  state 
to  which  their  systems  have  been  previously  reduced. 

Two  practical  inferences  are  thus  deduced — 

1.  Where  carbonic  acid  gas  is  abundant,  the  lights  are  instiy^ta- 
neously  extinguished,  and  burn  with  a  dull  red  flame  as  they  ap- 
proach it ;  on  these  indications  the  miner  is  warned  to  retire,  as  here 
flame  is  extinguished  before  life;  but  when  there  is  a  large  admix- 
ture of  nitrogen,  the  lamp  continues  to  burn,  as  in  sulphuretted  hy- 
drogen, even  when  the  miner  has  been  struck  down — life  in  this  case 
being  extinguished  before  flame, 

2d.  That  asphyxia,  arising  from  nitrogen,  and  completed  by  car- 
bonic acid  gas,  might  probably  indicate  a  different  system  of  medical 
treatment  from  that  hitherto  pursued.  The  symptoms  of  asphyxia, — 
always  easy  to  be  known,  are  the  sudden  cessation  of  respiration ;  of 
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the  pulsation  of  the  heart,  and  of  the  action  df  all  sensitiye  func- 
tions ;  the  countenance  is  swollen  and  marked  with  reddish  spots ; 
the  eyes  become  protruded,  the  features  discomposed,  and  the  face 
often  livid. 

It  is  necessary  to  succour  an  asphyxed  person  with  the  titmost 
promptitude,  and  to  continue  the  remedies  with  perseverance  until  it 
is  certain  that  life  is  completely  extinguished.  .  The  following  gene- 
ral remedies  should  be  adopted :  immediate  removal  into  fresh  air; 
undress  and  dash  the  body  with  cold  water ;  endeavour  to  make  the 
patient  swallow  water  slightly  acidulated  with  vinegar ;  clysters  of 
two-thirds  water  and  one-third  vinegar,  to  be  followed  by  others  of 
a  strong  solution  of  common  salt,  or  of  senna  and  epsom  salts;  intro- 
duce air  into  the  lungs  by  blowing  with  a  nozzle  of  a  bellows,  into 
one  of  the  nostrils  and  compressing  the  other  with  the  finger.    Should 
these  means  not  produce  the  desired  effect,  and  the  body  still  retain 
its  natural  warmth,  recourse  must  be  had  to  blood-letting,  the  neces- 
sity of  which  will  be  clearly  indicated  by  the  red  face,  swollen  lips, 
and  eyes  protruding.     If  blood  fails  to  flow  from  the  jugular  vein, 
an  attempt  should  be  made  on  the  foot ;  the  last  effort  which  can  be 
made  is  to  make  an  opening  in  the  trachea,  and  introduce  air  to  the 
lungs  by  means  of  a  small  pipe  and  a  pair  of  bellows.     These  vari- 
ous remedies  should  be  applied  with  the  greatest  promptness.     The 
absence  of  the  beating  of  the  pulse,  and  the  want  of  respiration  are 
not  certain  signs  of  death,  nor  should  all  be  regarded  as  dead  whose 
breath  or  pulmonary  transpiration  does  not  bedim  the  brightness  of 
glass;  nor  those  whose  members  appear  stiff  and  insensible.     In 
giving  these  brief  instructions,  the  committee  hope  that  some  of  them 
may  be  judiciously  practised,  instead  of  the  injurious  plans  some- 
times adopted,  until  the  arrival  of  a  medical  practitioner,  who  will 
thus  find  the  patient  prepared,  uninjured  for  his  professional  skill, 
and  his  object  facilitated,  not  obstructed,  by  the  previous  treatment 
he  has  received. 


DRAINAGE   OP   COAL   MINES. 

In  the  mines  which  are  situated  in  hilly  or  mountainous  countries, 
it  is  generally  easy  to  intersect  the  beds  by  galleries  which  com- 
mence at  the  lower  part  of  some  valleys;  the  galleries  furnish  a 
natural  outlet  for  the  waters  of  all  the  works  which  are  above  their 
level,  and  on  this  account  are  called  in  France  galeries  d^^coulementj 
or  drainage  galleries;  in  England,  Wales  and  the  United  States, 
adits,  .or  adit  levels,  and  occasionally  drifts  and  tunnels :  but  the 
word  adit  is  the  most  distinctive  of  its  object  and  uses. 

The  advantages  of  these  adits  are  numerous,  and  have  often  deci- 
ded the  undertaking  of  long  and  expensive  works. 

In  fact  they  are  not  only  preferable  to  mechanical  means  of  drain- 
age, because  when  once  made  they  require  very  little  management  or 
attention,  but  in  giving  issue  to  the  upper  waters,  they  also  create  a 
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moving  power  which  can  be  employed  in  the  service  of  extraction,  or 
in  the  draining  of  the  lower  works ;  finally,  they  furnish  the  most 
economical  means  for  the  other  services  of  the  mine,  such  as  the 
forced  ventilation,  or  the  extraction  of  the  substances  mined. 

An  adit  level  can  often  be  so  arranged  as  to  serve,  at  the  same 

time,  the  working  of  several  veins.    On  account  of  all  these  united 

adyantages,  there  has  been  undertaken  in  the  district  of  Schemnitz, 

in  Hungary,  a  gallery  of  20,000  vards  in  length,  or  about  11^  miles, 

designed  for  the  use  of  the  principal  mines  oi  the  district,  under  the 

double  service  of  draining  the  waters,  of  the  carriage  or  gangway, 

and  the  creation  of  mechanical  powers ;  it  has  been,  besides,  directed 

with  a  view  to  explore  the  ground  for  the  discovery  of  new  v^ins. 

At  the  Hartz,  the  great  ^'galerie  d'ecoulement*'  of  the  mines  of 

Clausthal,  which  is  13,000  yards  in  length,  serves  equally  for  a 

great  number  of  mines,  in  different  branches  of  the  service.    The  use 

of  these  galleries  is  common  in  the  countries  where  the  mines  are 

numerous  and  near  together. 

In  relation  to  pumps,  and  the  varieties  of  hydraulic  machines  em- 
ployed  iji  mines,  for  the  purpose  of  drainage,  we  must  refer  to  the 
various  authorities  who  have  written  either  in  England  or  on  the 
€X>ntinent  of  Europe  on  this  important  subject,  and  which,  moreover, 
"vould  require  the  aid  of  numerous  illustrations  to  render  any  descrip- 
'tion  intelligible. 

In  the  third  volume  of  the  Mining  Review,  p.  802,  our  readers 
^11  find  a  description  of  the  pumps  used  in  the  deep  mines  of  Gorn- 
"wall,  by  Mr.  John  Taylor.  The  machinery  brought  to  such  per- 
fection, and  operating  with  so  much  economy  and  simplicity,  is  cele- 
brated throughout  the  world.  At  the  period  of  this  communica- 
tion, the  steam  engines  of  the  district  performed  the  work  of  44,000 
liorses. 


TRACING  OF  COAL  BEDS  IN  THE   ANTHRACITE   DISTRICTS   OP  PENNSYL- 
VANIA. 

In  these  basins,  where  the  outcrops  of  the  coal  seams  almost  always 
present  themselves  at  a  very  high  angle,  they  are  in  general  readily 
traced,  by  the  subordinate  depressions  which  may  be  observed  rang- 
ing longitudinally  along  the  sloping  side  of  the  mountain  ridges ;  pur- 
suing, of  course,  the  direction  or  strike  of  the  strata.  These  depres- 
sions are  obviously  formed  by  the  removal  of  the  decomposable  and  soft 
materials  of  the  coal  scams ;  that  is  to  say,  the  shales,  the  under-clay, 
and  the  coal  itself,  and  they  are  conspicuously  in  contrast  with  the 
rocky  siliceous  beds  which  flank  them,  and  which  being  composed  of 
less  destructible  materials,  have  longer  resisted  the  atmospheric 
agencies.  Thus,  in  numberless  instances,  these  longitudinal  grooves 
afford  an  unerring  clue  to  the  subjacent  beds  of  anthracite.  In  the 
great  bituminous  coal  region  of  the  Alleghany  mountains,  where 
the  strata  closely  approximate  to  a  horizontal  state,  such  guides  as 
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those  we  have  mentioned  can,  of  course,  have  no  existence,  and  we 
have  there  to  seek  for  other  phenomena  which  may  indicate  the  pre- 
sence of  coal.  Happilj  these  are  so  abundant,  tnat  no  coal  region 
in  the  world,  probably,  presents  more  ready  facilities  for  the  ascer- 
tainment of  what  lies  at  so  insignificant  a  depth  beneath  the  sur- 
face. 

To  return  to  the  more  disturbed  region  which  is  occupied  by  An- 
thracite in  Pennsylvania.  The  disposition  of  the  outcrops,  to  which 
we  have  alluded,  materially  influences  the  physical  features  of  thes^ 
coal  districts,  and  modifies  the  contour  of  the  surface  by  a  numerous 
succession  of  terraces,  steps,  or  benches,  on  the  inner  slopes  of  the 
mountains,  facing  the  centres  of  the  basins.  Those  who  have 
ascended,  from  either  side,  the  long  parallel  mountains  which  border 
the  southern  coal  region  of  Schuylkill  county,  to  the  height  of  1350 
feet  above  the  Susquehanna  river,  and  more  than  1650  feet  above 
tide-water  level,  need  not  to  be  reminded  of  these  characteristic 
details. 

Between  the  external  margins  of  the  principal  coal  basins  of  Penn- 
sylvania, subordinate  axes  of  elevation  are  of  frequent  occurrence. 
Even  the  undulations  of  the  surface  between  these  limits  are  all 
attributable  to  these  minor  axes,  and  correspond,  in  great  measure, 
with  the  local  inclination  of  the  upheaved  stratification  beneath. 
These  undulations  of  groups  of  coal  seams,  so  important  to  the  pro- 
prietor, yet  whoso  existence,  until  of  late  years,  was  scarcely  sus- 
pected, are"  daily  becoming  more  familiar  to  us,  as  the  progress  of 
development  and  practical  investigation  gradually  advances. 

The  long  narrow  troughs,  of  which  there  are  so  many  in  central 
Pennsylvania,  owe  their  contour  to  parallel  synclinal  axes,  which 
present  highly  inclined  or  vertical  coal  beds ;  and  occasionally  even 
exhibit  the  strata  of  one  of  their  sides  tilted  or  leaning  over  so  much 
that  their  inclination  becomes  almost  parallel  to,  or  conformable  with, 
those  of  the  opposite  side  of  the  basin. 

In  proportion  as  the  anthracite  basins  become  wider,  their  interior 
is  the  more  disturbed  or  broken  by  undulations,  consisting  of  one, 
two  or  three  subordinate  axes,  each  maintaining  itself  for  a  space  as 
a  parallel  inferior  ridge,  and  thus  interrupting  the  general  trough- 
like arrangement  of  the  stratification.  It  is  to  be  expected  that  the 
carboniferous  beds  in  the  vicinity  of  the  centres  of  these  synclinal 
axes  are  liable  to  be  too  much  crushed  to  permit  an  advantageous 
working  of  their  contents. 

The  southern  anthracite  region,  in  particular,  furnishes  numerous 
instances  of  the  modified  arrangement  of  which  we  speak,  and  we 
might  introduce  several  illustrations  from  our  own  observation,  which 
would  exemplify  the  extent  of  the  forces  to  which  the  anthracite 
country  has  been  subjected,  in  the  area  between  the  Lehigh  and  the 
Susquehanna. 

Beginning  near  the  eastern  extremity,  at  Nesquehoning,  we  see 
the  ordinary  basin-form  arrangement  modified  by  an  upheaving  or 
saddle  in  its  centre,  it  being  here  scarcely  one  mile  in  width. 
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Ifezt  westward  is  ft  section  in  the  meridian  of  the  Mauch  Chnnk 
sniqmit  mines,  where  the  basin,  has  now  expanded  to  almost  double 
the  breadth  that  it  occnpied  at  Nesquehoniog.  The  structure  of  the 
interior  is  now  considerably  complicated,  and  the  enlarged  breadth 
allows  of  a  triplication  at  least  of  the  coal  series.  So  confused  is  its 
aspect  at  this  point  that  we  are  hy  no  means  certain  that  our  section 
eiBl}races  all  the  details. 


Farther  westward  we  hare  the  rery  interesting  and  magnificent 
transrerse  section  formed  by  the  stream  of  the  Little  Schaylkill,  at 
Tamaqna,  where  the  basin  has  again  contracted  to  the  simple  syn- 
diaal  axis,  of  scarcely  one  mile  in  breadth. 


Oar  figure  exhibits  this  sectioD  with  the  accuracy  resulting  from 
u  original  surrey,  and  it  is  the  more  memorable  from  the  presence 
of  a  particular  seam  in  the  Sharp  Mountain,  which  is  worked  to  the 
bteidth  or  thickness  of  no  less  than  seventy  feet. 

At  Pottsville,  the  same  region  has  widened  to  the  extent  of  about 
fife  miles,  affording,  by  the  repetition  of  the  coal  beds,  a  vast  indus- 
tiia]  area ;  and  at  the  head  waters  of  the  Swatara  river  there  is  now 
■  Dreadth  of  no  less  than  six  miles-  In  the  Pinegrove  coal  district 
wc  hare  at  least  three  miles  of  breadth.  Thus  we  perceive  that  in 
proportion  to  the  space  or  breadth  between  the  geological  margins 
of  the  Schuylkill  coal-field,  so  is  the  frequency  of  the  undulations,  the 
nnmber  of  anUclinal  elevations  or  axes,  and  the  consequent  repeti- 
tioDs  of  the  same  aeries  of  coal  seams. 

ITestward  of  the  Swatara  or  Pinegrove  ooal  region,  it  bifurcates 
and  stretches,  with  diminished  breadth,  for  many  miles  towards  the 
Soaqnefaanna.  The  geological  structure  of  these  two  forks  is  illus- 
trat«d  by  the  above  diagram. 
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Section  showing  the  North  and  South  Forks  oftJie  Smtthem  Coal  Region^  Pa. 


Baiueh  Gap,     Scale  three  milee  to  an  inch. 


Bear  Valley  Gap,  * 


The  figure  represents  a  cross  section,  in  a  north  and  south  direc- 
tion, of  a  part  of  the  coal  region  near  the  western  boundarv  of 
Schuylkill  county,  crossing  both  the  forks  of  that  basin.  It  sKows, 
in  the  first  place,  at  A,  the  simple  synclinal  axis  which  forms  the 
south-western  fork  of  the  region,  and  its  nearly  vertical  strata  on  the 
southern  margin  of  Sharp  Mountain.  On  the  same  meridian,  cross- 
ing the  north  fork  at  B,  is  a  specimen  of  more  complicated  structure ; 
not  a  simple  anticlinal  axis,  but  a  trough  which  exhibits  a  subordinate 
anticlinal  ridge,  or  central  saddle  at  B. 

The  enlarged  details  of  the  portion  A,  are  shown  in  the  sketch 
below,  a  few  miles  to  the  eastward,  at  Black  Spring  Gap. 


We  have  been  led  somewhat  astray  from  our  purpose  of  devoting 
this  section  to  the  consideration  of  the  usual  means  of  traeing  the 
coal  seams  along  their  outcrops  in  the  anthracite  region  of  Pennsyl- 
vania. Wc  have  previously  remarked  that  in  the  horizontal  beds  of 
the  bituminous  coal-fields  of  North  America,  their  position  was  very 
readily  ascertained.  We  showed  also  that  in  the  highly  inclined 
anthracite  areas,  the  range  of  the  outcrops  was  ordinarily  distin- 
guishable by  parallel  depressions  along  the  mountain  flanks  of  the 
basins. 

During  our  own  investigations  we  have  remarked  that  the  true 
positions  of  those  veins  which  had  their  bassets  on  the  slopes  of  the 
mountains  wore,  in  most  cases,  rendered  obscure  by  the  curvatures  of 
the  crops,  almost  at  right  angles  to  the  true  inclination  of  the  veins. 
We  ascribe  this  to  the  atmospheric  agency,  operating  to  a  given 
depth  below  the  surface,  and  to  the  mechanical  influence  of  surface 
waters,  decomposition,  the  sliding  down  of  the  higher  masses,  &c. 
In  every  instance  which  has  come  under  our  observation,  in  relation 
to  the  outcropping  of  coal  soauis  on  these  slopes,  we  have  perceived 
the  manifestation  of  the  like  influences,  which  have  deflected  the 
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"  -wasV  or  deoompOBed  materials  of  the  coal  veins  from  tteir  true 
courses  and  thrown  them  over  among  the  allavial  detritus,  senerally 
ID  a  curve,  m  shovn  hj  the  next  figure,  which  is  merely  tue  repre- 
sentative of  numeroQS  corresponding  cases. 


Coat  Crop*  on  the  Fourth  Mouniain. 


OK  THE   UAPS  OK   PLANS  OF  MINES. 

In  eveiT  working  a  good  plan  of  the  mine  is  of  great  ntilitry ;  it  is 
above  all  indispeasable  when  the  subterranean  works  are  considera- 
bly developed.  In  fact,  it  is  necessary  to  maintain  the  works  in  the 
limits  of  the  property,  in  order  to  avoid  contests  with  neighbouring 
bwners,  and  there  always  exist  some  points  from  which  it  is  necea- 
Bary  to  keep  removed,  under  risk  of  the  greatest  dangers.  Eioally, 
when  it  is  suggested  to  effect  a  junction  with  a  poin^  fixed  before- 
hand by  a  pit  or  gallery ;  if  there  was  not  a  plan  constructed  with 
precision,  we  should  run  the  risk  of  missing  the  object,  and  of  making 
costly  works  to  no  purpose. 

The  drawing  of  the  plans  of  mines,  presents  great  difficulties.  The 
nines  being  composed  of  crooked  passaees,  isolated  one  from  the 
other,  how  should  we  determine,  singly,  the  form  and  the  position  of 
eich  of  them,  and  render  them  conformable  to  the  plans  of  the 
*holfl  7  These  difficulties  are  still  increasing  from  the  necessity  of 
Working  in  obscure  galleries,  often  low  and  difficult  of  access.  To 
rautmct  correctly  a  map  of  the  works  which  only  communicate  with 
the  guface,  by  sinuous  galleries  or  by  shafts,  it  ia  absolutely  neces- 
^7  to  have  recourse  to  the  needle.  The  dial,  or  mining  compass, 
IB  composed  of  a  magnetic  needle  tinted  with  blue  steel  at  the  north 
point,  and  balanced  on  a  cap  of  agate. 

The  mining  compass  is  suspended  from  the  middle  of  two  axes  or 
'pindles,  tourillons,  upon  the  support  of  the  brackets,  crochets ;  the 
line  N  and  S  corresponding  with  the  axis  of  the  crochet.  If  then, 
ifter  having  strongly  held  a  cord  or  copper  wire,  following  the  axis 
of  the  gallery  of  which  the  direction  is  required,  the  compass  be  sus- 
pended at  this  cord,  the  deviation  of  the  needle  from  the  north  and 
ionth  line,  will  give  the  angle  of  the  direction.  In  order  to  facilitate 
the  reading  of  this  course,  the  letters  E.  and  W.  are  commonly  trans- 
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posed,  so  that  the  true  point  of  the  course  may  be  read  in  degrees 
and  minutes,  by  means  of  the  figure  which  approaches  the  nearest  to 
the  blue  point.  This  method  is  also  applicable  to  the  compass  which 
is  carried  in  the  hand,  and  appears  to  be  generally  in  use  in  Germanj 
and  France.  The  difficulty  of  reading  off,  with  sufficient  exactness 
with  an  uncertain  light,  and  in  positions  often  incommodious,  the 
angles  marked  by  the  needle  which  oscillates  during  a  long  time,  is 
one  of  the  many  obstacles  to  the  perfect  accuracy  of  the  observations, 
and  it  is  admitted  that  by  this  method  an  observation  cannot  be 
taken  with  greater  nicety  than  a  quarter  of  a  degree,  or  fifteen 
minutes. 

In  mines  of  the  magnetic  oxide  of  iron,  where  the  action  of  the 
needle  is  deranged  by  its  proximity  to  the  mineral,  the  compass  can* 
not  be  employed,  and  the  graphometer  is  used.  A  theodolite,  for 
subterranean  service,  is  also  adopted  in  France,  with  which  plans  and 
surveys  of  mines  can  be  constructed  with  equal  celerity  as  with  the 
compass,  and  in  a  more  exact  manner. 

MINE  SURVEYINQ. 

In  England  the  usual  surveys  in  mines  of  all  descriptions  were 
made  witn  the  dial.  The  most  useful  treatise  on  the  art  and  on  the 
practice  of  this  instrument,  is  that  of  Mr.  Budge,  of  Cornwall,*  an 
eminent  mine  surveyor.  Although  constantly  employing  the  dial  in 
his  business,  he,  from  the  first,  by  no  means  viewed  it  as  the  most 
accurate  that  can  be  employed,  and  remarks,  ^'  There  doubtless  are 
instruments  much  better  adapted  to  the  work,  both  for  speed  and  a^ 
curacy,  than  the  dial ;  and  it  is  matter  of  surprise  that  they  have  not 
been  more  generally  introduced  in  our  mines :  of  these  instruments 
the  theodolite  certainly  stands  unrivalled,  for  taking  both  horizonttl 
and  vertical  angles." 

In  the  second  edition  of  this  work,  after  a  lapse  of  twenty  years, 
the  author  devotes  a  section  to  the  subject  of  "  surveying  withont 
the  magnetic  needle."  This  is  a  valuable  modem  discovery  ;  and  as 
the  general  introduction  of  iron  railways  and  tram  roads  in  mines 
drove  the  surveyor  to  seek  some  substitute  for  the  needle,  which  the 
attraction  of  iron  rendered  useless,  ho  has  happily  succeeded.  The 
best  circumferentors  are  now  made  with  an  external  graduation  and 
vernier  scale,  on  the  theodolite  principle,  on  purpose  for  the  perform- 
ance of  this  work. 

The  author  enters  into  all  the  necessary  details  for  proceeding 
with  the  observations  ascertained  by  this  improved  instrument^  and 
for  protracting  and  calculating  the  work  thus  performed. 

IRON  ORE  OF  THE  GOAL  FORMATION. 

^n  the  ooal  formation,  iron  only  exists  in  the  state  of  carbonate : 

"^ntrated  in  particular  beds  of  a  basin,  and  upon 

•^^  «Mond  edition,  1S45. 
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%  mucli  more  limited  superficies  than  that  of  the  beds  themselves. 
The  usual  form  of  the  carbonate  of  iron  of  the  coal  series  is  that  of 
oval  or  kidney  shaped  balls, — rognons,  having  a  brown  or  greyish 
fracture ;  it  is  a  mixture,  more  or  less  rich,  of  clay,  and  carbonate  of 
iron.     These  balls  occur  stratified  in  the  argillaceous  beds.     They 
appear  to  be  assembled  and  precipitated  during  periods  of  repose, 
when  the  waters  deposited  at  the  same  time  the  argillaceous  particles 
with  which  they  were  charged.    These  spheroidal  concretions  or  rog- 
nons,  in  consequence  of  their  mixture  with  clay,  are  often  arranged 
in  concentric  laminae,  and  frequently  also  present  in  their  centre,  a 
nodule  of  clay  or  of  pyrites;  sometimes  even  a  fossil  substance, — 
nuclei,  which  appear  to  have  attracted  around  them  the  chemical  pre- 
cipitation. 

The  position  of  the  nodules  of  lithoide  carbonate  of  iron  is  in  strata 
parallel  to  the  coal  seams.  This  is  the  case  at  the  mine  of  Treuil, 
in  France,  and  almost  every  coal-field  in  England  presents  a  similar 
deposition.  In  those  of  North  America,  we  find  a  smaller  amount 
of  argillaceous  carbonate  of  iron  so  interstratified  with  the  coal  beds, 
than  in  Europe,  and  the  instances  where  iron  works  are  supplied 
from  these  sources  in  America,  at  the  present  day,  are  but  rare. 

In  the  coal  basins  of  England,  the  carbonate  of  iron  is  almost 
diays  found  in  the  same  beds,  extending  over  very  large  districts. 
There  are  two  large  beds  of  ferriferous  clay  in  the  Dudley  basin,* 
uid  sixteen  or  more  in  the  great  anthracite  district  of  South  Wales. 

According  to  M.  Burat,  the  numerous  coal  basins  of  France  are 
far  from  containing  the  carbonate  of  iron  in  the  same  abundance  as 
those  of  England.     Few  of  the  argillaceous  beds  contain  these  balls, 
ud  still  more  seldom  do  they  contain  those  which  are  concentrically 
formed.     At  Saint  Etienne,  for  instance,  there  exist  two  which  fur- 
nish in  the  concession  of  Treuil,  flattened  rognons  of  fair  quality,  and 
contribute  to  supply  the  furnaces  of  Janon ;  but  in  the  other  conces- 
sions, the  balls  are  not  recognized  in  the  equivalent  beds,  or  they  are 
so  small  as  to  be  neglected.     At  some  other  points,  the  carbonate  of 
iron  appears  in  great  abundance,  but  with  very  different  characters : 
at  the  mine  of  Gros,  it  penetrates  the  entire  beds  of  clay,  of  one  or 
tvo  yards  thickness,  and  gives  to  that  rock  a  remarkable  solidity  and  , 
density.     But  these  massive  beds  are  much  more  impure  than  the 
beds  with  disseminated  nodules :  besides  a  large  proportion  of  clay, 
they  also  contain  pyrites  and  precipitations  of  dark  silex,  to  such  an 
extent  that  the  working  which  ought  to  have  been  developed,  remains 
afanost  unproductive. 

The  coal  basin  of  Aubin,  in  France,  contains  the  iron  ore  in  the 

*  The  Dndley  coal-field  is  remarkable  aa  being  one  of  the  earliest  positions  where  the 
•rgillaoeous  iron  was  smelted  bj  means  of  pit-coal.  The  experiment  was  made  bj  the 
foander  of  the  noble  house  of  Dudley  and  Ward,  who  published  an  account  of  it  in  the  time 
oi  Charles  II.  He  states  that  in  a  large  stone  furnace,  twenty-seven  feet  square,  he  made 
e«Ten  tons  of  iron  per  week,  "near  which  furnace  the  author  discovered  many  new  coal 
■iaes,  ten  yards  thick,  and  iron  mines  underneath,  which  coal-works  having  brought  into 
perfection,  the  author  was  by  force  thrown  out  of  them,  and  the  bellows  of  his  new  furnace 
and  invention  by  riotous  persons  cut  in  pieces,  to  his  no  small  prejudice,  and  loss  of  his 
bvention  of  making  iron  with  pit-coal." 
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most  abundance.  It  ozbts,  in  the  first  instance,  in  balls  in  the  beds 
of  clay  which  accompany  the  coal,  and,  ad  at  Saint  Etienne,  under 
that  form  it  is  the  purest  mineral.  In  the  other  cases,  it  constitutes  a 
somewhat  schistose  bed  of  from  three  to  fifteen  feet  thickness,  which 
appears  to  extend  under  the  greater  part  of  the  coal  area.  This  bed 
is  remarkable,  inasmuch  as  it  presents  at  several  points  a  series  of 
contradictions  and  enlargements,  which  constitute  the  arrangement 
called  en  chapelet ;  like  a  string  or  chaplet  of  beads, — an  arrange- 
ment very  frequent  in  all  the  substances  which  result  from  chemical 
precipitations  in  sedimentary  waters,  such,  for  instance,  as  is  often 
presented  by  the  flints  in  chalk.  This  structure  is,  in  other  respects, 
independent  of  the  other  accidents,  faults  or  disturbances,  which 
equally  affect  this  bed  as  those  of  the  coal  series.  The  kidney  ores 
and  the  bed  of  stony  carbonate  of  iron  are  worked  at  several  places 
in  the  basin,  and  supply  the  high  furnaces  of  Decazeville. 

There  are  but  very  few  basins  which  do  not  possess  beds  analo- 
gous  to  the  argillaceous  carbonate  of  iron ;  but  they  are  in  such  slight 
amount,  that  there  are  no  other  workings  than  those  of  the  two  basms 
of  Saint  Etienne  and  Aubin,  which  we  have  just  mentioned. 

On  the  whole,  if  we  compare  the  beds  of  lithoide  carbonate  of  iron 
with  the  mass  of  coal  formations,  we  see  that  their  existence,  but  little 
developed,  although  frequent,  must  only  be  considered  an  accidental 
circumstance.  It  is  equally  worthy  of  remark,  that,  in  every  case 
where  there  was  a  formation  of  coal  in  the  series  subsequent  to  the 
true  coal,  viz.,  the  ferruginous  elements  have  anew  resumed  the  com- 
position and  the  characteristic  aspect  of  this  epoch. 

Thus  in  the  coals  and  the  shales  with  vegetable  impressions  of  the 
epoch  of  the  lias  of  Yorkshire,  we  find  the  carbonate  of  iron  strati- 
fied in  balls ;  whilst,  in  the  same  formations,  when  their  appearance 
is  in  the  normal  state,  the  ferruginous  infiltrations  appear  only  in 
the  state  of  oxides. 

These  variations  of  composition  in  the  ferriferous  minerals,  estab- 
lish no  real  difference  in  the  origin  to  which  they  may  be  attributed. 
They  tend  merely  to  demonstrate  that  the  iron,  collected  at  certain 
intermittent  epochs  and  at  isolated  points,  most  commonly  in  the 
state  of  oxides,  has  undergone  through  the  influences  of  the  carboni- 
ferous epoch,  a  mineralogical  transformation.  The  coal  period  ap- 
pears generally  to  have  been  a  period  of  tranquil  deposits.  It  is, 
then,  natural  to  find  that  in  it  the  ferruginous  infiltrations  are  more 
concentrated  than  in  the  periods  of  the  old  red  sandstone,  of  the 
new  red  sandstone,  and  even  of  the  trias,  where  the  products  of 
these  infiltrations  are  blended  with  the  general  materials  of  the  de- 
posit. 

Wc  have  already  remarked  that  these  infiltrations  only  become 
valuable  according  to  their  concentration :  the  formation  before  mea- 
tioned,  so  highly  coloured  by  the  per-oxido  of  iron,  contain,  perhaps, 
altogether  much  more  iron  than  the  coal  formation ;  but,  in  the  latter, 
it  is  collected  together,  and  often  possesses  a  concentration  of  30 
and  40  per  cent.,  constituting  serviceable  beds.    In  the  red  or  mot- 
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tied  ^ndstone  formations,  we  find  iron  everywhere;  but  the  concen- 
trations even  amounting  to  ten  per  cent,  are  but  rare  exceptions. 
The  presence  of  the  iron  would  then  be  scarcely  remarked,  if  the 
glaring  colour  of  these  red  and  variegated  formations  did  not  con- 
trast with  the  gray  and  dark  rocks  of  the  coal  deposits  which  they 
eover,  and  with  the  white  and  greenish  colours  of  the  thick  limestones 
tnd  days  which  are  about  them.* 


SECTION   III. 

FOSSIL  BOTANY  AND    GEOLOGICAL    DISTRIBUTION   OF   VEGETABLE 

REMAINS. 

Ik  intimate  connection  with  the  matter  of  the  present  volume,  a 
Icnowledge  of  the  forms,  the  botanical  classification,  the  geological 
amiDgement  of  the  vegetable  remains  of  an  ancient  world,  seems  to 
be  almost  indispensable.  It  embraces  facts,  at  least,  sufficiently 
Tilnable,  to  ensure  for  it,  as  a  collateral  branch  of  natural  science,  a 
oonspicoous  section  of  this  book.  Independently  of  its  usefulness, 
there  is  a  never  failing  interest  attached  to  such  an  investigation, 
which  enables  us  to  trace  the  history,  as  it  were,  the  past  condition, 
the  present  adaptation  of  the  primeval  flora ; — that  magnificent 
Tegetation  which,  amidst  the  mutations  of  our  planet,  yet  survives  for 
our  use ;  its  characters  changed,  it  is  true,  but  only  to  become  more 
serriceable  to  man. 

A  happy  provision  was  it  that  secured  for  the  ultimate  advantage 
of  the  human  race,  ages  before  its  appearance  upon  the  globe,  the 
trees  of  gigantic  size,  the  densely  growing  shrubs,  the  most  delicate 
e?en  of  the  lesser  plants — that  flora  which  covered  in  such  profusion 
the  islands  and  plateaux,  and  filled  the  humid  valleys  of  the  early 
world.  A  happy  provision  was  it,  that  amidst  the  early  catastrophes 
of  the  earth, — those  convulsions  which  modified  its  entire  surface, 
overwhelmed  its  primeval  forests,  and  buried  them  beneath  enormous 
locamulations  of  earthy  debris,  of  sediment  and  of  rocky  debacle — 
still  perpetuated  and  matured  during  the  lapse  of  countless  ages,  that 
primitive  vegetation,  which,  finally,  in  the  form  of  mineral  combusti- 
bles, we  are  now  busy  in  exploring  and  mining,  and  appropriating 
in  a  thousand  ways,  and  for  a  thousand  purposes.  A  happy  provi- 
sion was  that — a  beneficent  one,  surely — which  at  the  moment  when 
loan  is  compelled  to  level  the  existing  forests,  to  make  room  for  the 
progress  of  agriculture,  and  the  cultivation  of  the  present  surface,  he 
finds  nigh  at  hand,  yet  buried  beneath  that  surface,  within  the  shal- 
low basins  and  woody  islands  of  the  antediluvian  world,  those  inex- 

*  BaraL — G^ologie  appliqu^e,  p.  108. 
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most  abundance.  It  exists,  in  the  first  instance,  in  balls  in  the  beds 
of  clay  which  accompany  the  coal,  and,  as  at  Saint  Etienne,  under 
that  form  it  is  the  purest  mineral.  In  the  other  cases,  it  constitutes  % 
somewhat  schistose  bed  of  from  three  to  fifteen  feet  thickness,  which 
appears  to  extend  under  the  greater  part  of  the  coal  area.  This  bed 
is  remarkable,  inasmuch  as  it  presents  at  several  points  a  series  of 
contradictions  and  enlargements,  which  constitute  the  arrangement 
called  en  chapelet;  like  a  string  or  chaplet  of  beads, — an  arrange- 
ment very  frequent  in  all  the  substances  which  result  from  chemical 
precipitations  in  sedimentary  waters,  such,  for  instance,  as  is  often 
presented  by  the  flints  in  chalk.  This  structure  is,  in  other  respects, 
independent  of  the  other  accidents,  faults  or  disturbances,  which 
equally  affect  this  bed  as  those  of  the  coal  series.  The  kidney  ores 
and  the  bed  of  stony  carbonate  of  iron  are  worked  at  several  places 
in  the  basin,  and  supply  the  high  furnaces  of  Decazeville. 

There  are  but  very  few  basins  which  do  not  possess  beds  analo- 
gous to  the  argillaceous  carbonate  of  iron ;  but  they  are  in  such  slight 
amount,  that  there  are  no  other  workings  than  those  of  the  two  basins 
of  Saint  Etienne  and  Aubin,  which  we  have  just  mentioned. 

On  the  whole,  if  we  compare  the  beds  of  lithoide  carbonate  of  iron 
with  the  mass  of  coal  formations,  we  see  that  their  existence,  but  little 
developed,  although  frequent,  must  only  be  considered  an  accidents! 
circumstance.  It  is  equally  worthy  of  remark,  that,  in  every  case 
where  there  was  a  formation  of  coal  in  the  series  subsequent  to  the 
true  coal,  viz.,  the  ferruginous  elements  have  anew  resumed  the  com- 
position and  the  characteristic  aspect  of  this  epoch. 

Thus  in  the  coals  and  the  shales  with  vegetable  impressions  of  the 
epoch  of  the  lias  of  Yorkshire,  we  find  the  carbonate  of  iron  strati- 
fied in  balls ;  whilst,  in  the  same  formations,  when  their  appearance 
is  in  the  normal  state,  the  ferruginous  infiltrations  appear  only  in 
the  state  of  oxides. 

These  variations  of  composition  in  the  ferriferous  minerals,  estab- 
lish no  real  difference  in  the  origin  to  which  they  may  be  attributed. 
They  tend  merely  to  demonstrate  that  the  iron,  collected  at  certain 
intermittent  epochs  and  at  isolated  points,  most  commonly  in  ths 
state  of  oxides,  has  undergone  through  the  influences  of  the  carbom- 
ferous  epoch,  a  mineralogical  transformation.  The  coal  period  ap- 
pears generally  to  have  been  a  period  of  tranquil  deposits.  It  iSy 
then,  natural  to  find  that  in  it  the  ferruginous  infiltrations  are  more 
concentrated  than  in  the  periods  of  the  old  red  sandstone,  of  the 
new  red  sandstone,  and  even  of  the  trias,  where  the  products  oi 
these  infiltrations  are  blended  with  the  general  materials  of  the  de- 
posit. 

We  have  already  remarked  that  these  infiltrations  only  become 
valuable  according  to  their  concentration :  the  formation  before  menr 
tioned,  so  highly  coloured  by  the  per-oxide  of  iron,  contain,  perhap8| 
altogether  much  more  iron  than  the  coal  formation ;  but,  in  the  latter, 
^^  ^  eollected  together,  and  often  possesses  a  concentration  of  80 

^  oonatitating  serviceable  beds.    In  the  red  or  mot" 
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seed-lobes ;  as  the  bean  or  the  acorn ;  having  a  central  column  or 
pith,  and  an  external  band  called  the  bark,  the  two  being  connected 
by  medullan^  rays ;  this  division  being  thus  subdivided  into  I.  Dico- 
tyledons]; 11.  Monocotyledons  ;*  HI.  Acotyledons. 


I.  DICOTTLEDONEiB. 

Haviag  the  oaljx  and  corolla  distinct 

Haying  the  calyx  and  corolla,  forming  only 
a  single  enrelope. 

Six  classes  and  e 
RannDColacesB, 
UagnoUaeesB, 
PspaTeracesa, 
Cracifern, 
CuyophyllesB, 
Lines,  ie. 

embiaeing  1255  gen 

igbty-three  orders. 

Samarouben, 

Oohnaoee, 

Terrebinthacett, 

LegnminossB, 

Oleinese, 

Jasmines,  Ac. 

Cacti,  Erics,  Ac. 

era,  and  8012  species. 

One  class, — JfanocklamydetB. 

Serenteen  orders. 

Plumbagines,                Laorins, 
Plantagines,                  Santalaoes, 
Enpborbiacs,                 Urtices, 
Amentaoes,  ^c             Conifers, 

comprising  172  genera,  and  1249  species. 

Besides  53  genera  and  71  species  whose  orders  are  not  ftilly  determined. 

FasM  dicotyledonous  plants  of  the  coal  formation — Until  recently 
tbe  fossilized  dicotyledones  were  supposed  to  occur  not  lower  than 
the  Tilgate  or  Upper  Oolite  beds.  The  coniferse  also  were  considered 
u  not  older  than  the  oolite  series.  But  recent  investigations,  by  dis- 
tingaished  naturalists,  have  shown  that  these  groups  formed  the 
greater  portion  of  the  coal  vegetation.  Thus,  for  instance,  some  fos- 
Bil  trees,  which  were  discovered  rooted  in  a  coal  bed  in  the  Lancashire 
coil-field,  were  identified  by  Mr.  Bowman  as  sigillariae,*  while  at  the 
same  time  he  showed  that  medullary  rays  and  coniferous  structure 
existed ;  a  fact  which  M.  A.  Brongniart,  Lindley  and  Hutton,  Hum- 
boldt and  others  have  fully  corroborated.  Hence,  it  seems  that 
botanists  are  inclined  to  withdraw  the  Sigillaria  altogether  from  the 
family  of  tree  ferns,  with  which  they  have  been  heretofore  classed, 
tnd  even  from  the  Endogenous  class,  or  Monocotyledones.  We  are 
therefore  to  understand  that  the  Sigillaria  is  a  dicotyledonous  and 
coniferous  plant,  and  that  the  arborescent  ferns,  Caulopterse,  belong 
to  the  monocotvledonous  group. 

Among  the  dicotyledonous  plants  of  the  coal  formation  are  now 
arranged 

Sigillaria,  59  species,  Asterophillites, 

Stigmaria,  30      "  Annularia, 

Calamites,  18      "  Sphenophyllum, 

Cycadea,  Coniferse. 
Lepidofloyas, 

II.   MONOCOTYLEDONEiB. 

Endogenous  Stems — furnished  with  only  one  cotyledon  or  seed- 
lobe,  [as  the  lily,]    and  having  neither  pith,  concentric  circles  of 

.  *  Proceedings  Geological  Society,  London,  toI.  liL  p.  270;  alfo  BianteU'f  Medals  of  Crea. 
^ooip.  132. 
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woody  fibre,  nor  true  bark:  distingnishable  as  follows,  in  the  existing 


series : 


Those  in  which  the  fructiftoation  is  yisible. 

Those  in  which  the  fraoHfication  ia  eo&eealed, 
nnknown,  or  irregular. 

One  oIam,                         PhanerogamecB, 

One  class,                   OrypiogoBiem, 

Cycadeffi,      Bromeleie, 

rNaiadesB, 

OrchideiB,    ScitamineaB,  Ac 

EquiaetaeesB, 

Iridee, 

, 

Marsiliaoee, 

25  orderf.     ^ 

LiliaceiB, 

5  orders.  . 

LyeopodiaoesB, 

JunceiB, 

FiUoes, 

Palme, 

Including  tlie  arboreaeeni  and 

• 

Canncas, 

(v    herbaoeons  fema. 

^Qramineffiy  Ac. 

99  genera,  and  261  speoiea. 

3S8  genera,  and  1945  species. 

Of  donbtAil  genera,  53  genera  and  71  species. 


Distribution  of  Fossil  Vegetation. — In  a  memoir  "  on  the  Ancient 
Flora  of  the  Earth/'  written  some  years  ago  by  a  contributor  to  the 
Edinburgh  Philosophical  Journal,  the  author  concludes  with  the  fol- 
lowing summary : 

1st.  That  among  the  universally  distributed  rock  formations, 
[groups]  since  the  first  appearance  of  organic  beings,  there  is  not  one 
of  them  in  which  the  remains  of  a  contemporary  land  vegetation  are 
not  to  be  observed. 

2d.  That  the  difierent  periods  of  the  vegetation  of  a  former  age 
are  gradually  characterized  by  the  continual  entrance  of  new  and 
always  more  perfectly  organized  [?]  families  of  plants ;  but  there  is 
not  a  complete'  disappearance  of  all  the  species  of  the  preceding 
periods. 

3d.  That  species  of  the  most  perfectly  developed  class,  the  dico- 
tyledonous, arc  first  traced  in  the  oldest  strata  of  the  secondary  for- 
mations;  while  they  uninterruptedly  increase  in  the  successive  forma- 
tions. To  similar  views  Humboldt  opposes  some*  objections,  particu- 
larly in  relation  to  the  theory  of  the  supposed*  simplicity  of  the  first 
forms  of  organic  life,  and  especially  the  assumption  that  vegetable 
life  was  awakened  sooner  than  animal  life  upon  the  face  of  the  old 
earth,  t 

With  respect  to  the  vegetation  of  the  true  coal  formation,  Sir 
Alexander  Crichton  observed,  that  every  coal  country  in  every  part 
of  the  world,  which  has  been  hitherto  examined,  abounds  in  the  fossil 
remains  of  similar  or  corresponding  vegetables.  There  is  no  mate- 
rial variety,  let  the  latitude  or  longitude  or  elevation  be  what  they 
may.  llecent  examinations  of  the  fossil  flora  of  remote  coal  beds, 
such  as  those  of  Australia,  Van  Dieman's  Land,  and  Northern  India, 
would  seem  to  point  out  some  exceptions  to  the  rule  heretofore 
adopted,  but  the  evidence  is  by  no  means  complete  that  these  fields 
were  really  of  the  true  coal  period.     "  Every  plant  in  the  present 

*  Edinburgh  PhiloRophioal  Journal,  January,  1830. 

I  Cobiuus,  A.  Vuu  Uuiubuldt  « 
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condition  of  the  globe,  independently  of  its  natural  dwelling-place, 
has,  as  it  were,  a  central  spot  in  which  it  flourishes  best ;  and  con- 
sidering this  spot  as  the  centre  of  a  circle,  or  rather  as  a  zone,  the 
plant  degenerates  in  proportion  as  it  approaches  the  limits  of  this  dis- 
trict."    The  writer  goes  on  to  point  out  a  very  important  circum- 
stance, namely,  that  there  is  a  difference  of  mean  temperature,  at 
present,  of  forty-one  degrees  of  heat  between  the  parallels  in  which 
coal  has  been  discovered.*     Between  these,  as  regards  the  existing 
vegetation,  the  diversity  in  the  genera  and  species  of  plants,  at  pre- 
sent, is  very  great ;  so  much  so,  indeed,  that  there  is  no  resemblance 
between  the  floras  of  the  two  extreme  points.    At  the  time,  however, 
of  the  true  coal  formation,  it  is  now  admitted  ihat  the  flora  of  these 
two  remote  parallels  was  nearly  the  same,  both  as  to  genera  and 
species,  and  in  this  respect  strongly  contrasted  with  the  present  con- 
dition of  things. 

Foisil  Plants  of  the  class  PhanerogameoB. — The  monocotyledonous 
family  of  this  class,  in  the  fossil  state,  commence  in  the  London  clay 
tertiaiT  formation,  and,  until  lately,  were  thought  not  to  descend 
lower  m  the  geological  series  than  the  oolites,  or  the  Waelden  beds, 
the  Portland  oolite  and  the  Lias. 
The  cycadese  [Cycas  Zamia]  form  the  connecting  link  between  the 
« feroB  and  the  palms,  while,  according  to  the  authorities  last  cited,  the 
sigiUaires  differ  not  more  from  the  aborescent  ferns  [Gaulopteris,] 
yet  existing,  than  the  items  of  the  calamites,  the  bactris,  and  other 
ttandinaceous  palms,t  which  order  contains,  in  the  recent  state, 
eighteen  genera  and  twenty-nine  species.  Zamiae  were  very  abun- 
dant in  the  oolite  period.  Eleven  species  occur  in  the  coal  of  the 
Torkshire  oolite  alone.  * 

iHstribuiion  of  the  Vestiges  of  Palms  in  the  Geological  Forma- 
ti(m,l — ^Pi'<>f«  Unger  states,  firsty  That  no  vestiges  of  palms  have 
been  detected  in  the  earliest  rocks  which  contain  the  organic  remains 
of  maritime  and  terrestrial  plants. 

Secondj  That  palms  bore  some  small  part  in  the  vegetation  at  the 
period  of  the  coal  formation.  He  names  four  species  or  forms,  two 
of  which  occur  in  the  coal  schist  of  Swina,  Bohemia,  one  in  sandstone 
of  the  Ural  Mountains,  and  one  from  tlajemahl.  North  India;  also 
two  nndescribed  species  from  the  coal  formation  of  Silesia. 

Thirdf  The  flora  of  the  red  sandstone^  above  the  coal  series, 
although  it  has  been  very  imperfectly  preserved,  and  its  scanty 
remains  but  little  studied,  linger  thinks  was  not  materially  different 
from  that  of  the  coal  formation.  But  the  fossils  of  this  era,  which 
hare  been  referred  to  palms,  he  thinks  are  very  doubtful.  In  the 
Qoadersandstein,  Goeppert  found  some  vestiges  in  Silesia.  From 
the  next  series,  the  oolites,  the  four  species  of  CarpolytheSj  described 
bj  Lindley  and  Hutton,  may  be  mentioned. 
Fourthj  and  finally.     In  the  tertiary,  palms  reappear,  and  the 

*  Tbit  approaehef  closely  to  the  range  we  hare  aBsigned  to  the  coal  formations. 

t  Hittoire  des  Vegetanx  Fossiles. 

i  AflMriean  Journal  of  Bcienoa,  JoIt,  1840. 
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number  of  species  far  surpass  that  of  all  the  other  formations  toge- 
ther. 

Subdivision  of  tertiary  positions, — 

In  the  chalk  and  eocene^      4  species,  also  fruits. 

miocene  26  species  on  the  European  continent 

pliocene,  4  species,  island  of  Antigua. 

Fossil  OryptogamecB. — Many  years  ago  Count  Sternberg  noticed 
that  out  of  one  hundred  and  fifty  species  of  plants  belonging  to  the 
old  coal  formation,  one  hundred  and  thirty-eight  wore  vascular  cryp- 
togamea :  soon  afterwards  M.  A#  Brongniart  stated  that  the  vascular 
cryptogamous  plants  had  avast  numerical  proportion  in  our  great  coal- 
fields ;  and,  in  fact,  even  at  that  early  period,  he  had  ascertained 
that  out  of  two  hundred  and  sixty  species,  discovered  in  that  forma« 
tion,  two  hundred  and  twenty  belonged  to  this  class. 

This  arrangement  has  of  late  received  very  considerable  modifica- 
tions ;  chiefly  through  the  aid  of  a  microscopic  elucidation  of  their  struc- 
ture as  we  shall  proceed  to  show.  Messrs.  Lindley  and  Hutton,  A. 
Brongniart  and  others,  now  withdraw  the  sigillariae,  the  stigmarise 
and  the  calamites,  from  this  numerous  group ;  separating  them  from 
the  associated  Alices  or  herbaceous  ferns,  and  the  caulopterse,  which 
only  comprise  the  true  arborescent  ferns. 

The  fossil  cryptogamous  series  embraces  thp  following :  - 


Sphenopteris, 

Cyclopteris, 

Nevropteris, 

Pecopteris, 

Caulopteris, 

Equisctacese, 

Lycopodiacese, 


Speciei. 

36i 

6  I  146  species  belonging  to  the  Alices  or  herba- 
28  I      ceous  ferns,  chiefly  of  the  coal  beds. 
76j 

The  true  aborescent  ferns. 
Some  species. 
8  \  48,  belonging  to  lycopodites  and  club  mosses, 


(4 
U 


Lepidodendrons,  40  j      of  the  coal  formation. 


III.   ACOTYLEpONEiB,   OR  IMPERFECT. 

Vegetable  beings  composed  of  a  cellular  tissue  unprovided  with 
vessels,  and  of  which  the  embryo  is  without  cotyledons.  The  divi- 
sions of  this  family  are  as  follows : 


With  leafy  expansions  and  known  sexes. 


1  Class,  Foliaceas, 

2  Orders,    j  JJusci  or  mosses. 

( llepatica — liyerworts. 

545  species  are  natives  of  Great  Britain. 


Without  leafy  expansions,  and  not  of  known 

sexes. 


I  Class,  AphyllesB. 

[  Liohenea-faci,  oonferotB^  4e. 

5  Orders  or    "yPO°ylo°;»-  . 
...         f  Aganccao,  fungi. 
subsecUons,     ^f^^  ^^^^    *> 

I,  Fungi. 
About  1350  species  natives  of  Great  BritaiB. 
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Fucoides,  of  many  species,  are  exceedingly  abundant  in  the  silnrian 
or  transition  formations,  from  the  coal  series  down  to  the  primitive 
rocks.  In  certain  portions  of  the  silnrian  series  of  North  American 
rocks,  this  class  of  plants  is  surprisingly  prevalent,  and  character- 
istic. The  oldest  of  these  formations  present  us  with  nothing  hut 
cellolar-leaved  marine  plants.  Many  species  of  fucoides  in  the  cop- 
per slate  of  Mansfeld. 

The  prevailing  vegetable  forms  of  the  chalk  formation  are  those  of 
marine  and  freshwater  plants — fuci  and  najades. 

Of  confervas  are  three  fossil  species ;  of  Algas,  nine  species ;  and  of 
Naiades,  four  species,  in  the  cretaceous  group. 

Diitribution  of  Fossil  Vegetation.^-m.  Alex.  Von  Humboldt  has 
stated  in  a  recent  work,  that  it  is  in  the  Devonian  strata  that  a  few 
erjptogamic  forms  of  vascular  vegetables,  equisetacese  and  lycopo- 
diace»,  are  first  encountered.  After  these  strata,  we  arrive  at  the 
coal  formation,  the  botanical  anatomy  of  which  has  made  such  bril- 
liant progress  in  recent  times.  These  comprise  nearly  four  hundred 
species,  including  in  their  number  not  only  fern-like  cryptogamic 
plants,  and  phanerogamous  monocotyledons,  grasses,  yucca-like  lila- 
ceons  vegetables,  and  palms,  but  also  eymnospermic  dicotyledons, 
conifers  and  cycadese.  Fossil  coniferae  have  been  found  in  the  old 
coal  formation  of  England  and  Upper  Silesia ;  while  cycadeae  are  con- 
tained in  that  of  Badnitz,  in  Bohemia,  and  E5nigshutte,  in  Upper 
Silesia.  The  cycadese  attain  their  maximum  in  the  Keupfer  strata 
and  the  lias,  where  about  twenty  different  forms  make  their  appear- 
inee. 

The  lignitic  or  brown  coal  strata,  which  are  at  present  in  every 
one  of  the  divisions  of  the  tertiary  period,  amongst  the  earliest  forms 
of  cryptogamic  land  plants,  exhibit  a  few  palms,  many  conifers  with 
distinct  annual  rings,  and  frondiferous  trees,  of  more  or  less  decided 
tropical  character.  In  the  middle  tertiary  period  we  observe  the 
complete  recurrence  of  the  palms  and  cycadeans ;  and  in  the  last 
members  of  this  epoch,  at  length,  strong  resemblances  to  our  present 
flora.  We  come  suddenly  upon  our  pines  and  firs ;  our  cupuliferous 
tribes ;  our  planes,  and  our  poplars.  The  dicotyledonous  stems  of  the 
lignites  are  frequently  distinguished  by  gigantic  thickness  and  vast 
age.  A  trunk  was  found  near  Bonn,  in  which  Noggerath  counted 
W  annual  rings. 

With  relation  to  coal  vegetation,  M.  Humboldt  remarked  that 
there  several  series  of  coal  strata  lie  over  one  another,  the  genera 
and  species  are  not  always  mixed ;  they  are  rather,  and  for  the  major 
part,  generically  arranged,  so  that  only  lycopodites  and  certain 
iems  occur  in  one  series  of  beds,  and  stigmarise  and  sigillariae  in 
another.* 

In  elucidation  of  the  progress  made  in  fossil  botanical  discovery, 
Mr.  Adolphe  Brongniartt  has  lately  observed  that  the  further  we 
proceed  in  the  series  of  ages  towards  the  earliest  geological  periods, 

*  Cotmof. 

t  Coaptos  R«ndii,  Deo.  29th,  1845— «ad  Annual  and  Mag.  Nat  Hist,  Febmazy,  1848. 
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the  farther  are  we  removed  from  the  actual  creation,  and  the 
greater  do  the  differences  between  the  living  and  fossil  beings  become. 

Thus,  most  of  the  fossil  plants  of  the  tertiary  strata  belong  to 
genera  in  actual  existence,  and  merely  present  specific  differences. 

Those  of  the  secondary  strata  may,  undoubtedly,  almost  always  be 
referred  to  known  families^  but  appear  in  most  cases,  to  require  the 
formation  of  new  genera. 

Lastly,  in  the  older  strata,  particularly  in  the  coal  formations, 
many  of  the  fossil  plants  cannot  be  classed  in  families  at  present 
existing,  and  ought  to  constitute  new  groups  of  equal  importance. 

He  adds  that  new  and  hitherto  very  rare  specimens,  which  have 
been  collected  and  carefully  studied  in  England,  Qermany,  and 
France,  have  caused  important  changes  relative  to  the  plants  which 
he  had  previously  considered  as  vascular  cryptogamia.  This  advance 
is  owing  to  the  discovery  of  portions  of  stems  of  these  plants  having 
the  internal  structure  in  a  state  of  preservation.  They  have  shown 
that  the  sigillarise^  stigmarise,  and  probably  most  of  the  calamites, 
are  not  plants  nearly  related  to  the  fems^  lycopodia^  and  equiseta^ 
but  to  distinct  families  of  the  dicotyledonous  gymnospermous  group, 
more  nearly  approaching  the  contferce  and  cycadese. 

Hence,  at  the  period  of  the  coal  formation,  vegetation  would  have 
consisted  entirely,  or  nearly  so,  of  two  of  the  great  divisions  of  the 
vegetable  kingdom :  the  acrogenous  cryptogamia,  represented  by 
the  herbaceous  and  arborescent  ferns,  [the  latter  reduced  to  the  true 
caulopteriSy']  the  lepidodendrese^  a  family  nearly  related  to  the  lycih 
podiacewj  and  some  equisetacese ;  and  the  gymnospermous  dico- 
tyledons, comprising  the  sigiHarisey  [sigillaria^  stigmariay  lepido- 
floyos^  the  calamitaceWy  the  conifer ae^  and  probably  the  oiterophyUeatj 
[asterophylliteSj  annularia^  and  sphenophyllufn.'] 

Mr.  Brongniart  proceeds  to  describe  a  plant  which  closely  ap- 
proaches a  family  of  the  gymnospermous  dicotyledons  still  in  exist- 
ence,— the  cycadesBj  and  of  the  genus  noggerathia.  This  plant,  at 
first  known  to  M.  de  Sternberg,  by  the  impression  of  a  sinde  leaf, 
from  the  coal  formation  of  Bohemia,  has  since  been  observed  in  the 
coal  shales  of  Newcastle,  in  those  of  Silesia,  in  the  Permian  sand- 
stones of  Russia,  and  many  new  species  of  the  same  genus  are  in  the 
schists  and  coal  sandstones  of  France. 

He  considers,  with  M.  Humboldt,  that  each  stratum  of  coal  is  the 
product  of  a  peculiar  vegetation,  frequently  different  from  that  which 
precedes  and  that  which  follows  it, — vegetations  which  have  given 
rise  to  the  superior  and  inferior  layers  of  coal ;  each  stratum  result- 
ing, in  this  manner,  from  a  distinct  vegetation,  is  frequently  charac- 
terized by  the  predominance  of  certain  impressions  of  plants,  and  the 
miners,  in  numerous  cases,  distinguish  the  different  strata,  which  they 
remove,  by  the  practical  knowledge  they  possess  of  the  accompany- 
ing fossils.  Any  seam  of  coal  and  its  overlying  rock  or  slate,  Bnoald 
consequently  contain  the  various  parts  of  the  living  plants  at  the 
period  of  its  formation  ;  and  by  carefully  studying  the  association  of 
these  various  fossils,  which  form  so  many  special  floras,  containing 
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generally  bnt  few  Bpecies,  we  may  hope  to  be  able  to  reconstruct 
these  anomalous  forms  of  the  ancient  world,  i 

Distribution  of  fossil  plants. — Notes  from  the  Quarterly  Journal 
of  the  Geological  Society  of  London,  VoL  L,  1845,  p.  566,  and  Vol. 
IL,  1846,  p.  83. 

The  following  extract,  [with  some  modifications  derived  from  Mr. 
Murchisson's  paper  on  the  Permian  system,]  from  a  memoir  by  M. 
Goeppert,  of  Breslau,  well  known  for  his  investigations  concerning 
the  fossil  remains  of  vegetables,  possesses  great  interest,  as  offering 
a  general  view  of  the  relative  distribution  of  these  remains. 

Formations.  Familiea.  Speciee. 

Lower  Palceozoic  System: 
<}ranwack^,  silurian,  or  formations  older  than  the 
carboniferous  series,  including  the  Devonian  se- 
ries, and  the  oldest  coal  or  culm  beds,        -     '  -  8       52 
Permian  system^  or  Upper  Palseozotc : 
Carboniferous  limestone,       -        .        -        .        .  3        8 
TTme  coal  measures  of  Europe  and  North  America,           18    816 
Xiower  new  red  sandstone,  Permian  series,  contain- 
ing, among  others,  a  few  species  common  to  the 
carboniferous  era,    ------            4       89 

liagnesian  limestone  and  kupfer  schiefer,  chiefly 

marine  fucoids,  Permian  system,         -        .        -  8      19 

Ores  bigarr^,  Bunter  sandstein,     -        -        -        -  8       32 

Triassic period ;  or  Lower  Secondary: 

Huschelkalk,        -        - 2        2 

Seuper  marls,  marnes  iris^es,        .        .        -        -  8       52 

Middle  and  Upper  Secondary : 

Xiaa, 12      75 

Oolitic  series, 9    159 

Wealden  formation, 8      16 

Lower  cretaceous  beds, 15      59 

Chalk, 18 

Lower  Tertiary. — Monte  Bolca  beds,     -        -        -  4        7 

Other  lower,  teHiary,    ------  10     120 

Middle  and  upper  tertiary. — ^Miocene  and  pliocene,  52     827 

Unknown  geological  position^        -        -        -        -  4      11 


169  1792 


Recapitulation.  Families.  Species. 

Older  Palaeozoic  rocks  below  the  coal  mea- 
sures,    11  55 

Coal  measures, 18  816 

Newer  Pal»ozoic  or  Permian  system,  above,  15  90 

Triassic  and  secondary  formations,   -        -  65  866 

Tertiary, 66  454 

Unknown,       ------4  11 

Fossil  plants,        169  1792 
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Summary  of  M.  Gceppert'a  numerical  distribution  of  Fo88tl  planti. 
— The  following  table  presented  by  Sir  R.  T.  Murchisson  at  the  meet- 
ing of  the  British  Association,  in  1845,  embodies  the  same  facts  as 
are  already  announced  in  detail  above. 

Palaeozoic  rocks, 62 

Carboniferous  group, -    819 

Permian, ---68 

Triassic, 86 

Oolitic, 234 

Wealden,         ----.---16 

Cretaceous, 62 

Tertiary, -.-    464 

Unknown, ---11 

Total, 1792 

It  was  further  stated,  that  the  number  of  fossil  plants  known  to 
M.  Adolphe  Brongniart,  in  1836,  was  527.  In  the  new  list  they 
amount  to  1792 !  and  it  is  seen  that  the  carboniferous  group  con- 
tained more  than  half  the  known  species  of  fossil  plants;  a  remark- 
able circumstance,  when  it  was  considered  that  the  great  herbivorous 
land  quadrupeds  had  no  ascertained  existence  before  the  tertiary 
period.* 

For  a  notice  of  the  flora  and  fauna  of  the  amber  forests  of  the 
countries  bordering  on  the  Baltic,  our  readers  are  referred  to  the 
head  of  Prussian  Pomerania,  in  this  volume. 

MICROSCOPIC   OBSERVATIONS    ON    THB    STRUCTURE    OP   COAL,   LiaNITE 

AND   PEAT. 

Among  other  collateral  subjects  of  interest,  tending  to  throw  light 
on  the  age,  the  history  and  the  composition  of  coal,  the  mode  of  in- 
vestigation through  the  agency  of  the  microscope,  is  not  altogether 
inappropriate. 

Mr.  Hutton,  of  Newcastle,  has  instituted  a  series  of  examinations 
of  the  substance  of  coals,  through  the  aid  of  the  microscope. 

Professor  Phillips  addressed  some  observations  to  the  Britbh 
Association,  in  1842,  on  this  new  test. 

In  consequence  of  the  facilities  afforded  for  polishing  coal,  and  of 
examining  it  by  means  of  transmitted  light,  some  progress  has  been 
made  in  this  mode  of  investigation. 

By  the  process  of  combustion  another  method  had  suggested  itself, 
for  making  apparent  to  the  eye  the  vegetable  tissues  of  which  certain 
coal  plants  were  composed.  In  the  ashes  of  Staffordshire  coal, — a 
variety  not  strictly  bituminous  or  caking, — Mr.  Phillips  was  impressed 
with  the  analogy  they  presented  to  the  combustion  of  certain  sorts 
o{  peat^  of  a  laminated  texture;  and  their  microscopic  examination 
showed  abundant  traces  of  a  vegetable  character. 

*  Report  of  the  British  Aflsoolation,  1845. 
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In  some  anthracite  ashes  furnished  by  Sir  Henry  De  la  Beche, 
vegetable  tissues  were  also  found ;  and  the  same  fact  is  also  visible  in 
the  ashes  of  the  Pennsylvania  anthracites. 

A  paper  was  read  to  the  Geological  Society  of  London,  January 
9th,  1833,  entitled  "  Observations  on  Coal,"  by  W.  Hutton.  The 
author  was  led  to  this  subject  by  pursuing  the  method  of  microscopic 
examination,  so  successfully  employed  by  Mr.  Witham;  and  from 
these  observations  much  interesting  information  has  been  acquired, 
respecting  the  fine,  distinct  reticulation  of  the  original  vegetable 
texture,  still  discernible  in  the  various  species  of  coal,  and  showing 
the  presence,  in  the  Newcastle  coals,  of  cells  which  are  filled  with 
bituminous  matter,  extremely  volatile. 

Another  system  of  cells  was  discovered,  different  from  the  others, 
which  he  conceived  was  adapted  for  containing  gas.  These  supposed 
gas  cells  are  found  empty,  and  of  a  circular  form,  and  in  groups 
which  communicate  with  each  other ;  each  cavity  having,  in  its  centre, 
a  small  pellet  of  carbonaceous  matter.  The  author  establishes  a  clear 
distinction  between  these  two  classes  of  cells;  for  the  anthracite  of 
South  Wales  contains  the  gas  cells,  but  is  quite  free  from  those  which, 
in  the  other  coals,  are  filled  with  bituminous  matter.  The  anthracite 
of  South  Wales  affords  a  free  disengagement  of  inflammable  gas  when 
first  exposed  to  the  air.'*' 

Additional  light  is  thrown  on  this  subject  by  a  paper  of  M.  Link, 
of  Berlin,  ^'  on  the  origin  of  coal  and  lignites,  according  to  micro- 
scopic observations,  "t 

The  professor  remarks  that  there  still  prevail  two  different  opinions 
relative  to  the  origin  of  coal.  The  one  sustains  the  view  that  it  is  a 
turf,  peat  or  marsh  of  the  primitive  world ;  the  other  that  it  consists 
of  the  trunks  of  forest  trees  which  have  been  brought  together  and 
here  buried. 

Ordinary  peat  consists  of  earthy  matter  penetrated  by  the  roots 
or  radical  fibres  of  vegetables,  with  here  and  there  some  portions  of 
leaves.  This  earthy  part  is  composed  of  the  cellular  tissue  of  plants, 
▼hose  structure  has  been  so  flattened  by  pressure,  that  it  is  often 
impossible  to  recognise  them. 

A  second  and  better  description  of  peat  is  sold  at  Berlin,  under 
the  name  of  tourbe  de  linumj  which  consists  of  cellular  tissue,  com- 
pressed in  exceedingly  thin  laminae. 

A  third  variety,  dug  in  Lower  Pomerania,  has  acquired  the  appear- 
uice  of  fossil  wood;  being  compact,  and  its  fracture  conchoidal  and 
bright;  yet  still  containing  parts  which  resemble  the  debris  of  leaves. 
There  remains  no  trace  of  ligneous  structure.  Some  portions  of  this 
peat  become  partially  transparent  when  plunged  in  olive  oil ;  and  still 
more  so  when  they  are  coated  with  rectified  oil  from  coal  tar. 

By  observing  a  similar  process  with  regard  to  coals,  we  are  enabled 
to  render  a  great  portion  of  their  parts  transparent.  It  has,  in  this 
way,  been  found  that  the  lignite  or  brown  coal  of  New  Granada,  and 

*  Proceedings  of  Geol.  So«.  of  Lou.  voL  i.  415. 
t  Annales  def  Mines,  toL  xtU.  p.  593.    1840. 
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the  coals  of  Newcastle,  of  Bridgewater,  Saint  Etienne,  and  Lower 
Silesia,  present  a  structure  analogous  to  peat,  and  particularly  to 
that  of  the  compact  tourbe  de  linum. 

In  these  coals  M.  Link  did  not  observe  a  ligneous  structure,  re- 
sembling that  of  solid  wood. 

The  coals  of  Upper  Silesia  have  enabled  us  to  make,  bj  means  of 
calcination,  a  comparison  with  wood  charcoal,  particularly  with  that 
of  birch,  pine,  and  palm — the  bactris  spinoaa.  Calcination  has  re- 
stored to  the  cells  or  vessels  all  their  distinctness,  but  did  not  effect 
any  change  in  the  pores  or  openings. 

It  would  appear,  then,  that  the  fibrous  coal  which  covers  more  or 
less  the  compact  coal  of  Beuthen,  in  Upper  Silesia,  resembles  burnt 
charcoal,  seeing  that  its  compact  portion  is  peaty.  All  these  coals 
belong  to  the  most  ancient  formations. 

The  Muschelkalk  coal  in  Upper  Silesia,  is  turfy,  but  that  of  Diester, 
in  the  lias,  appears  to  approach  to  wood. 

The  coal  of  the  Quadersandstein  of  Quedlinbourg,  exhibits  evi- 
dently the  wood  of  conifera. 

The  lignites  of  Greenland,  in  which  retinasphalt  occurs,  are  peaty 
in  structure,  as  are  those  of  Mebsner,  in  Hesse. 

In  those  of  New  Granada,  the  wood  of  the  palm  is  discernible  by 
means  of  the  microscope. 

In  those  of  numerous  positions  in  Germany  can  be  traced  the  wood 
of  conifera;  while  among  those  lignites  which  belong^to  the  dicotyle- 
dones,  but  not  to  the  conifera,  may  be  ranked  the  Surterbrand,  the 
Bersteinholz,  the  lignite  of  Meissner,  and  that  of  Brohlhale  on  the 
Rhine. 

M.  Gdpper,  professor  at  Breslau,  has  also  pursued  similar  re- 
searches, with  interesting  results;*  and  has  determined  with  great 
precision  the  character  of  many  lignites  in  Prussia.  Among  the  ad- 
ditional localities  of  lignites,  which  contain  wood  of  the  family  coni- 
fera, and  genus  pinus^  are  those  of  Siegen  in  Westphalia ;  of  Friesdorf 
near  Bonn;  of  Salzhausenin  Wetteravia;  near  Konigs-Bergen-Prusse, 
and  in  Hungary. 

We  cannot  conclude  this  part  of  our  subject  without  adverting  to 
the  investigations  of  Dr.  Mantell  therein.  We  regret  that  our  limited 
space  forbids  us  to  extract  more  than  the  following  passage  from  one 
of  his  latest  publications. 

^^  Although  the  vegetable  origin  of  all  coal  will  not  admit  of  ques- 
tion, yet  evidence  of  the  original  structure  is  not  always  attainable. 
The  most  perfect  bituminous  coal  has  undergone  a  complete  liquefac- 
tion, and  if  any  portions  of  organization  remain,  they  appear  as  if 
imbedded  in  a  pure  bituminous  mass.  The  slaty  coal  generally  pre- 
serves traces  of  cellular  or  vascular  tissue ;  and  the  spiral  vessels,  and 
the  dotted  cells,  indicating  coniferous  structure,  may  readily  be  de- 
tected by  the  aid  of  the  microscope,  in  chips  or  slices.  In  many 
examples  the  cells  are  filled  with  an  amber-coloured  resinous  sub- 

*  Annales  des  Minei,  yoL  ztUI.  p.  448. 
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fitance:  in  others  the  organization  is  so  well  preserved,  that  on' the 
sarface  exposed  bj  cracking  from  heat,  vascular  tissue,  spiral  vessels, 
SLud  cells  studded  with  glands  may  be  detected.  Even  in  the  white 
sshes  left  after  the  combustion  of  coal,  traces  of  the  spiral  vessels 
»re  discernible  by  a  high  magnifying  power.  Some  beds  of  coal 
appear  to  be  wholly  composed  of  minute  leaves,  or  disintegrated  foli- 
sige ;  for  if  a  mass  be  recently  extracted  from  the  mine,  and  split 
sisunder,  the  exposed  surfaces  are  found  covered  with  delicate  pelli-^ 
des  of  carbonized  leaves  and  fibres,  matted  together;  and  flake  after 
-flake  may  be  peeled  off  through  a  thickness  of  many  inches,  and  the 
same  structure  be  apparent.  Rarely  are  any  large  trunks  or  branches 
observable  in  the  coal ;  but  the  appearance  is  that  of  an  immense 
cleposit  of  delicate  foliage,  shed  and  accumulated  in  a  forest,  (as  may 
1)6  observable  in  existing  pine  districts,)  and  consolidated  by  great 
pressure,  while  undergoing  that  peculiar  fermentation  by  which  vege- 
^ble  matter  is  changed  into  a  carbonaceous  mass.''* 

Professor  J.  W.  Bailey  has  communicated  an  article  in  the  Ameri- 
can Journal  of  Science  and  the  Arts,  on  some  microscopic  examina- 
tions which  he  has  instituted,  of  the  ashes  of  anthracite  coal.  Ho 
observed  that  on  the  surfaces  of  partly  burned  laminae  of  coal,  vege- 
table structure  could  be  readily  detected,  and  that  often  the  tissue^ 
were  presented  in  a  state  of  unhoped-for  preservation. 

These  specimens,  the  description  of  whose  beauty  and  perfection 
can  scarcely  be  exaggerated,  present  all  the  original  markings  of  the 
▼easels  with  a  distinctness  which  leaves  scarcely  anything  to  be  wished 
for. 

They  may  be  examined  either  as  opaque  objects,  in  which  the  silex 
appears  in  relief  against  the  black  coal,  and  shows  the  form  and 
nurkings  of  the  tubes  very  finely;  or  still  more  satisfactory  results 
niy  be  obtained  by  melting  some  inspissated  Canada  balsam  upon  ,a 
plate  of  glass,  and,  while  in  a  melted  state,  applying  it  to  a  surface 
of  the  coal  upon  which  the  ducts  had  been  previously  found  to  exist. 
Wben  the  balsam  has  hardened  the  coal  may  be  taken  off,  and  it  will 
be  foand  that  it  leaves,  fixed  upon  the  balsam,  a  thin  layer  of  silica, 
containing  perfectly  preserved  dotted  vessels,  which,  when  viewed  as 
transparent  objects,  are  nearly  as  distinct  in  their  markings  as  if 
freshly  obtained  from  a  recent  plant. 

Among  other  inferences,  derived  from  his  early  examinations,  Pro- 
fessor Bailey  draws  the  following: 

1.  That  almost  every  layer  of  coal  is  composed  of  vegetable  matter, 
which  still  retains  very  distinct  traces  of  the  original  organic  struc- 
ture, and  which,  consequently,  proves  that  it  could  never  have  been 
reduced  to  a  homogeneous  pulp. 

2.  That  the  plants  which  chiefly  contributed  to  form  the  mass  of 
the  coal  were  not  the  ordinary  dicotyledonous  or  monocotyledonous 
pUntB,  but  they  more  probably  belonged  to  the  acotyledons,  among 
which  the  ferns  and  lycopodiacese  present  similar  vascular  bundles. 

•  MuktoU'8  MedftlB  of  Creation,  toL  i.  p.  92. 
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Mr.  A.  Brongniart,  however,  hag  decided,  with  Lindley  and  other 
investigators,  to  remove  the  calamities,  the  sigillaria,  stigmara  and 
lepidodendrons  from  the  monocotyledons,  and  group  them  with  the 
dicotyledons. 

The  presence  of  hitumen,  and  the  consequent  swelling  and  partial 
fusion  of  the  ordinary  bituminous  coal,  in  making  these  experiments, 
render  it  difficult  to  obtain,  from  that  species  of  coal,  the  tissues  in 
the  perfection  in  which  they  may  be  found  in  anthracite.* 

Carbonization  of  Wood. — Dr.  Mantell  has  treated  at  length  on  this 
interesting  subject  in  his  "  Wonders  of  Geology.*'  In  a  more  recent 
work  he  remarks, — 'Hhat  the  structure  and  composition  of  a  plant 
affected  its  carbonization  there  can  be  no  doubt;  for  in  the  same  layer 
of  stone,  [in  the  calciferous  grit  of  Tilgate  forest,]  the  stems  resem- 
bling palms,  JEndogeniteSy  invariably  possess  a  thick  outer  crust  of 
coal ;  while  the  stems  and  roots  of  the  Clathrarieey — plants  allied  to 
the  yucca,  or  dracaena,^have  not  a  particle  of  carbonaceous  matter, 
but  are  surrounded  by  a  reddish  brown  earthy  crust. ' 

The  nature  of  the  stratum  in  which  the  plants  were  imbedded, 
must,  of  course,  have  also  influenced  the  bituminous  fermentation. 
Vegetable  remains,  when  interposed  between  beds  of  tenacious  clay, 
by  which  the  escape  of  the  gaseous  elements,  set  free  by  decomposi- 
tion, was  prevented,  appear  to  have  been  most  favourably  situated 
for  their  conversion  into  lignite  or  coal.  Experience  has  shown  that 
although  the  true  coal-measures  are  only  found  beneath  the  saliferous 
formation  [of  England],  the  production  of  good  combustible  coal  is 
not  necessarily  restricted  to  any  period  or  series  of  strata ;  but  may 
occur  wherever  the  local  conditions  were  favourable  to  the  complete 
bituminization  of  beds  of  vegetable  matter.  In  fact,  the  productive 
coal-fields  of  Buckeburg,  in  Hanover,  are  situated  in  deposits  of  the 
Wealden  epoch,  "f 

Coniferous  Fossil  Wood  in  the  newer  coal  formation  of  Nova 
Scotia. — For  a  knowledge  of  these  fossil  trees  we  are  indebted  to 
Mr.  Dawson.  According  to  his  relation,  at  a  particular  level,  in  the 
lower  part  of  the  newer  coal  strata,  calcareous  petrifactions  of  coni- 
ferous wood  are  very  abundant,  in  some  instances  appearing  to  have 
belonged  to  extensive  rafts  of  drift-wood.  A  bed  of  sandstone,  con- 
taining one  of  these  petrified  rafts,  is  well  exposed  on  the  shore 
between  Cape  Malagash  and  Wallace  Harbour,  and  is  there  asso- 
ciated with  a  bed  of  gypsum,  and  a  thin  layer  of  limestone  containing 
a  few  marine  shells  of  species  found  in  the  lower  carboniferous  rocks. 

In  the  bed  of  coniferous  wood  at  Malagash,  the  structure  of  many 
of  the  trunks  has  been  very  perfectly  preserved;  and  slices  exhibit, 
very  distinctly,  polygonal  discs  on  the  walls  of  the  cells,  like  those 
of  the  genus  Araucaria.  On  comparing  them  with  others  from  dif- 
ferent parts  of  Nova  Scotia,  and  New  Brunswick,  Mr.  Dawson  found 
that  the  species  of  coniferous  trees  most  abundantly  found  in  the  coal 

•  Billiraan'a  Journal,  May,  184«. 

t  ManteU— Wonders  of  Geology,  pp.  373,  688.  Medalf  of  CreaUon,  1844.  Vol  I  dd 
89-90.  *    '*^*^' 
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formation  of  Pictoa  and  Cumberland  counties  have  the  structure  of 
Araacarian  pines.  On  the  weathered  ends  of  trunks  of  Araucaria, 
in  the  sandstones  at  Picton  and  near  Wallace,  rings  of  growth  are 
often  very  apparent.  In  some  instances,  the  layers  of  yearly  growth 
having  separated  in  the  progress  of  decay,  as  is  often  seen  in  recent 
wood,  they  have  left  vacant  spaces,  occupied,  in  the  fossils,  by  cal- 
careous spar.  In  a  transverse,  slice  the  rings  of  ffrowth  can  easily 
be  seen  by  the  naked  eye.  They  do  not  exceed  m  width  those  of 
vigorous  individuals  of  many  recent  coniferous  species,  but  their 
limits  are-  much  less  distinctly  marked  than  in  any  conifersB  now 
growing  in  this  climate. 

It  is  perhaps  worthy  of  notice,  that  the  alteration  effected  from  the 
original  structure  of  these  calcareous  fossils,  consists  merely  in  the 
filling  up  of  the  cavities  of  the  cells  with  carbonate  of  lime,  and  in 
the  carbonization  of  their  walls.  When  fragments  are  exposed  to 
the  action  of  diluted  hydrochloric  acid,  the  calcareous  matter  is  re- 
moved, and  a  flexible  carbonaceous  substance,  retaining  the  form  of 
the  fragment,  remains.  This  residual  woody  matter  burns  like  touch- 
wood, and  leaves  a  very  little  white  ash. 

Coniferous  wood  is  not  unfrequent  in  the  nodules  of  iron-stone,  in- 
claded  in  the  great  coal-bed  at  the  Albion  mines.  More  rarely  they 
afford  fragments  with  the  structure  of  stigmaria. 

Stigmaria.  At  the  extremity  of  Malagash  Point,  Mr.  Dawson  dis- 
covered in  a  bed  of  shale,  a  fossil  stump  of  a  tree,  having  connected 
with  it,  roots  with  regular  scars  like  stigmaria.  A  portion  of  one  of 
the  main  roots,  ten  inches  in  length,  was  seen  to  be  attached  to  the 
stamp,  and  other  portions  appeared  in  the  surrounding  clay.  The 
trunk  exhibited  an  external  coaly  envelope  or  bark  irregularly  cor- 
rugated: its  stony  cast  showed,  indistinctly,  alternate  smooth  and 
rough  vertical  stripes,  and  internally  it  possessed  an  eccentric  core, 
probably  corresponding  with  that  of  the  roots,  and  having  large 
transverse  prominences,  which  appear  to  have  been  conuected  with 
fibres  or  bundles  of  vessels,  whose  remains  extend  onward  and  down- 
ward through  the  outer  part  of  the  cast. 

Artisia  or  Stemhergia.  Fragments  of  plants  of  this  genus  are 
frequently  found  in  the  sandstones  of  the  Pictou  coal-field ;  usually 
in  beds  which  also  contain  ealamifes.  They  are  in  the  state  of  stony 
casts,  always  invested  with  a  thin  bark  or  coating  of  lignite,  whose 
outer  surface  is  smooth  and  without  transverse  wrinkles.  Mr.  Daw- 
son saw  none  with  any  trace  of  roots,  leaves,  or  fruit,  or  even  of  a 
conical  termination:  all  were  cylindrical  fragments,  and  so  similar 
in  their  markings,  that  they  may  have  belonged  to  one  species. 

Transversely  ridged  stems,  of  a  character  very  different  from  the 
»})ove,  are  occasionally  found  in  the  carboniferous  beds  of  this  pro- 
vmce.  They  are  stony  casts,  having  irregular  and  often  large  trans- 
verse markings,  and  enclosed  in  a  thick  coat  of  lignite  or  fossil  wood. 
Transverse  sections  showed  cellular  tissue  apparently  with  medullary 
^ays,  and  much  resembling  the  wood  of  coniferae.  These  last  are 
referred  to  casts  of  the  pith  of  trees.     Those  previously  mentioned 
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apparently  belonged  to  a  plant  having  a  very  large  pith  and  a  com- 
paratively thin  woody  envelope — in  short  a  gigantic  rush-like  plant, 
perhaps  leafless  and  nearly  cylindrical,  like  some  modern  species  of 
mneus.*  In  this  view  Mr.  Bunbury  fully  concars,  and  recommends 
an  adherence  to  the  name  ArtUia  given  to  these  bodies,  rather  than . 
that  of  Sternbergiay  which  name  belongs  to  a  genus  of  recent  plants 
very  different  from  these  fossils.f 

Coal  vegetation  of  FroBthurg  in  Maryland. — There  are  some  details 
of  the  fossil  forms  at  the  Frostburg  mines,  deserving  note,  in  an  arti- 
cle in  the  Quarterly  Journal  of  the  Geological  Society  of  London,  in 
May,  1846,  by  Mr.  Bunbury.  These  beautiful  plants  are  figured 
and  named  as 

1.  Pecopteris  emarginata.  [Diplazites emarginatus o{  Gopj^eril'] 

2.  Pecopteris  elliptica, 

8.  Danaeites  asplenioidea,    (Goppert.) 
With  these  fossil  ferns  Mr.  Bunbury  describes  the  following  less 
rare  plants,  which  are  collected  at  Frostburgh  by  Mr.  Lyell. 

4.  Neuropteria  cordata — very  abundant,  and  certainly  identical 
with  the  English  plant. 

5.  If gigantea  ? 

6.  Ot/clopteris  f 

7.  Pecopteris  arborescens. 

8.  P abbreviatd.  • 

9.  P— (?) 

10.  Lepidodendron  tetragonum. 

11.  L — i aculeatum. 

12.  L ^  (?)  resembling  in  its  markings  the  Sigillaria  menardi 

of  Brongniart. 

13.  Sigillaria  reniformisf 

14.  Stigmaria  ficoides. 

15.  Aaterophyllites  foliosa, 

16.  A tuberculataf 

17.  A equisetiformis  ? 

18;  A undescribed,  but  said  to  be  found  in  the  ^^  middle 

coal,"  near  Manchester. 

19.  Artisia ? 

20.  Calamites  nodosus. 

21.  0 dubiusf 

Mr.  Bunbury  remarks  that  the  very  striking  similarity  between 
the  coal  plants  of  North  America  and  those  of  Europe  makes  it  pro- 
bable that  a  similar  kind  of  climate  also  existed  in  both  countries  at 
that  era ;  and  whatever  conclusions  we  may  arrive  at,  in  relation  to 
the  carboniferous  period  in  the  one  continent  seems  equally  applica- 
ble to  the  other.  Nothing,  he  continues,  that  has  yet  been  ascer- 
tained relative  to  the  coal  formations  of  either  continent  seems  at  all 

♦  Dawson  on  Nova  Scotia  Coal  plants.    Qoarterlj  Journ.  Gool.  Soo.  London,  May,  184S, 
p*  132« 
f  Bonbory,  Ibid.,  p.  138.    Also  Mr.  Dawes,  on  SternbergisB,  Ibid.,  p.  139. 
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incoDsiBtent  with  tho  suggestion  of  Mr.  Lyell,'*'  toaching  the  climate 
of  the  period  in  question.  , 

This  Tiew  is,  that  the  climate  was  then  characterized  by  excessive 

moisture;  by  a  mild  and  steady  temperature,  and  the  entire  absence 

of  frost ;  but  perhaps  not  by  intense  heat.     It  is  admitted,  indeed, 

that  our  materials  for  the  foundation  of  this  theory  are  perhaps 

somewhat  scanty ;  being,  chiefly,  the  general  character  of  luxuriance 

of  the  cai*boniferous  vegetation ;  the  great  abundance  of  ferns :  and 

the  presence  of  large  leaved  monocotyledonus  plants  of  a  tropical  or 

Bub-tropical  aspect :   for  with  regard  to  the  sigillarise,  stigmarise, 

ftsterophyllites,  calan^ites,  &c.,  their  real  affinities  are,  he  thinks,  too 

doubtful  to  allow  us  to  found  any  arguments  on  them. 

That  extreme  heat  is  not  necessary  to  the  existence  of  a  very 
loxoriant  and  quasi-tropical  vegetation,  is  sufficiently  clear  from  Mr. 
Darwin's  interesting  observations  on  Ghiloe  and  other  islands  of  the 
BOQthem  temperate  zone.f  Ghiloe,  situated  in  the  42d  degree  of 
south  latitude,  enjoying  little  summer  heat,  and  subject  to  perpetual 
rains  and  mists,  is  covered,  as  he  states,  with  forests  of  extraordi- 
nary density,  and  the  luxuriance  of  the  vegetation  is  such,  that  it 
reminded  him  of  Brazil.  Large  and  elegant  ferns;  parasitical 
monocotyledonous  plants,  and  arborescent  grasses,  reaching  to  the 
height  of  thirty  or  forty  feet,  are  abundant.  Indeed,  in  the  southern 
hemisphere  generally,  owing  to  the  equable  climate  produced  by  the 
great  proportional  extent  of  sea,  tropical  forms,  both  of  vegetable 
and  animal  life,  range  much  farther  from  the  equator  than  in  our 
hemisphere.  It  appears  very  probable  that  the  climate  of  the 
northern  temperate  zone,  during  the  epoch  in  which  the  coal  mea- 
sles were  foyned  may  have  been  similar  to  that  now  existing  in 
Chiloe  and  the  adjoining  parts  of  South  America. 

Still,  considering  that  the  principal  coal-fields  of  England  are 
situated  from  13°  to  15°  farther  north  than  that  of  Frostburg,  the 
close  resemblance  of  their  vegetation  is  very  striking.  The  absolute 
identity  of  some  species  is  not  perhaps  so  remarkable  as  the  very 
great  general  similarity  of  the  whole ;  for  those  amon^  the  Frostburg 
plants,  which  cannot  be  satisfactorily  identified  with  the  British 
Bpecies,  are,  in  every  instance,  very  closely  allied  to  them.  We 
should  not  find  so  great  a  degree  of  resemblance  on  comparing  the 
recent  floras  of  two  regions  separated  by  so  many  degrees  of  latitude, 
whether  in  Europe  or  North  America.  If  we  may  reason  at  all  as 
to  climate,  from  the  fossil  vegetation  of  a  country,  we  must  suppose 
that  the  climate  varied  less  rapidly  with  the  latitude  that  it  does  at 
present. 

In  concluding  this  valuable  paper,  the  writer  suggests,  that  the 
plants,  of  which  we  now  find  the  remains  embedded  in  the  carboni- 
ferous strata,  may  probably  be  but  a  very  small  proportion  of  those 
which,  at  that  time,  flourished  on  the  earth.  If,  as  seems  to  be  now 
Oioet  generally  believed,  the  coal  beds  are  derived  from  the  vegeta- 

*  TrtTols  in  Korth  Ameries,  toI.  i.  p.  148. 
t  Dirwin'a  JouroAl,  2d  •dik,  p.  242. 
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tion  of  ancient  swamps  or  lakes,  existing  in  the  very  localities  now 
occupied  by  such  beds  of  coal,  we  could  not  expect  to  find  in  them 
the  remains  of  other  plants  than  such  as  grew  in  those  bogs,  or  lakes, 
or  swampy  forests,  or  immediately  around  them ;  together  perhaps 
with  some  which  might  be.  washed  into  them  by  occasional  inunda- 
tions. May  there  not  have  existed  at  the  same  time,  in  other  parts 
of  the  world,  [nay,  perhaps  at  no  very  great  distance  from  the  car- 
boniferous regions,]  great  tracts  of  country,  indeed  whole  continents, 
in  which  the  local  circumstances  were  unfavourable  to  the  preserva- 
tion of  vegetable  remains,  and  of  which,  consequently,  the  flora  is 
wholly  lost  to  us  7 

I  think,  therefore,  that  we  ought  to  proceed  with  great  caution  in 
theorizing  with  respecft  to  the  vegetation  and  climate  of  the  carbo- 
niferous era.  I  believe  that  the  preponderance  of  ferns  in  the  flora 
of  the  coal  measures,  together  with  the  other  characteristic  of  the 
fossil  vegetation  of  that  period,  afibrds,  to  a  certain  degree,  mod 
evidence  respecting  the  climate  of  those  particular  regions  in  which 
the  coal  measures  occur ;  but  we  should  not  be  justified  in  extending 
our  inferences  farther.  Those  parts  of  Europe  and  North  America, 
in  which  the  coal-fields  were  accumulated,  may  have  existed,  at  that 
time,  in  the  state  of  islands,  like  those  of  the  present  Pacific  ocean : 
but  it  would  be  rash  to  infer,  as  M.  A.  Brongniart  seems  disposed  to 
do,  that  no  extensive  continents  at  that  time  existed  in  any  part  of 
the  globe.  If  in  all  departments  of  geology,  it  is  necessary  to  ad- 
vance with  caution,  and  to  avoid  dogmatism  and  rash  generalizations, 
it  is  more  especially  necessary  in  the  department  of  fossil  botany, 
where  so  much  of  the  evidence  we  possess  is  fragmentary  and  imper- 
fect.* 


MISCELLANEOUS  NOTES  AS  TO  COAL  AND  FOSSIL   VEGETATION. 

In  continuation  of  this  subject,  we  proceed  to  advert  to  the  results 
of  some  observations  which  have  been  made  of  late  years  by  indi- 
vidual naturalists.  Were  we  to  incorporate  in  this  work  the  facts, 
theories,  and  speculations  which  have  been  discussed  at  different  times 
on  the  coal  subject,  we  should  occupy  at  least  an  entire  volume. 
There  are  many  excellent  treatises  embracing  these  topics,  which 
the  reader,  if  seeking  more  information,  may  consult  to  advantage. 
The  few  notes  we  add  here  are  inserted  with  little  regard  to  classifi- 
cation. 

The  discovery,  in  1839,  during  the  progress  of  excavating  a  part 
of  the  route  of  the  Manchester  and  Bolton  Railway,  within  the  limits 
of  the  Lancashire  coal-field,  of  numerous  fossil  trees  of  the  family 
sigillaria,  standing  in  a  vertical  position,  with  their  roots  embedded 
in  a  thin  coal  seam,  gave  rise  at  the  time  to  much  discussion.  Mr. 
Hawkshaw  described  these  trees  in  two  communications  to  the  Geolo- 
gical Society.!    These  trunks  were  wholly  enveloped  by  a  coating 

♦  Bunbury  on  Fossil  Ferns.     Quarterly  Jour.  Qeol.  Soc.  No.  6,  p.  82. 
f  Proceedings  GeoL  Soo.  Lon.,  Vol.  IIL  p.  139;  &nd  269,  1840. 
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of  friable  coal,  varying  from  one-quarter  t«  three-quarters  of  an  inch 
in  thickness.  Their  internal  casts  consisted  of  shale,* traversed 
l)eneath  the  place  of  the  bark  by  irregular  longitudinal  flutings,  less 
-i^han  one-quarter  of  an  inch  broad  and  about  two  inches  apart. 

Mr.  Bowman  communicated  a  paper  on  the  same  subject.    He  is 
opposed  to  the  drift  theory  in  accounting  for  coal  beds,  because  they 
lirould  have  been  intermixed  with  more  earthy  matter  than  is  now 
jproved  to  be  the  case  in  coal;  and  because  they  could  not  have  main- 
-ftained  that  singular  uniformity  of  thickness  and  character  through- 
out so  many  square  miles,  and  such  extensive  areas  that  we  find  pre- 
vails in  the  coal  measures ;  as  an  instance  of  which  the  author  cites 
-the  thin  seam  below  the  Gannister  or  Rabbit  coal,  which  extends  in 
^  linear  direction  thirty-five  miles.    It  is  much  more  rational  to 
suppose,  that  the  coal  has  been  formed  from  plants  which  grew  on 
'the  areas  now  occupied  by  the  seams ;  that  each  successive  race  of 
vegetation  was  gradually  submerged  beneath  the  level  of  the  water, 
jmd  was  covered  up  with  sediment,  which  accumulated  till  it  formed 
another  dry  surface  for  the  growth  of  another  series  of  trees  and 
plants,  and  that  these  submergences  and  accumulations  took  place 
as  many  times  as  there  are  seams  of  coal  within  the  confines  of  each 
basin. 

Mr.  Bowman  proceeds  to  the  examination  of  the  phenomena  pre- 
sented by  the  fossil  trees  discovered  in  the  railroad  excavations  above 
referred  to  by  Mr.  Hawkshaw.  He  describes,  generally,  the  mark- 
ings on  the  internal  casts  of  the  trees.  The  only  indications  of  scars 
which  he  could  find,  his  practised  eye  recognized  to  be  those  of  a 
Bigillaria. 

From  a  careful  consideration  of  the  phenomena  presented  by  the 
foflsils,  the  author  is  convinced  that  they  stand  where  they  originally 
flourished ;  that  they  were  not  succulent,  but  dicotyledonous,  hard- 
wooded,  forest  trees ;  and  that  their  gigantic  roots  were  manifestly 
adapted  for  taking  firm  hold  of  the  soil ;  and,  in  conjunction  with  the 
swollen  base  of  the  trunks,  to  support  a  solid  tree  of  large  dimen- 
sions, with  a  spreading  top. 

With  reference  to  fossil  trees  in  general,  and  especially  to  those 
near  Manchester,  Mr.  Bowman  proceeds  to  show ;  1st,  that  they  were 
solid,  hard-wooded,  timber  trees,  in  opposition  to  the  common  opinion 
that  they  were  soft  or  hollow ;  2d,  that  they  originally  grefv  and  died 
where  they  have  been  found,  and  consequently  were  not  drifted  from 
distant  lands ;  and  3d,  that  they  became  hollow  by  the  decay  of  their 
wood  from  natural  causes,  similar  to  those  still  in  operation  in  tropi- 
cal countries,  and  were  afterwards  filled  with  inorganic  matter,  pre- 
cipitated from  water. 

The  author  states  his  reasons  for  believing  that  these  were  solid 
timber  trees.  In  soft  monocotyledonous  trees,  their  stems  never  ex- 
pand laterally,  but  are  as  thick  when  only  a  few  years  old,  and  a  foot 
high,  as  when  they  attain  the  height  of  sixty  or  one  hundred  feet. 
Their  roots,  also,  instead  of  being  massive  and  forking,  generally 
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present  a  dense  assemblage  of  straight,  succulent  fibres,  like  those,  of 
an  onion  or  a  hyacinth. 

Mr.  Bowman  then  combats  the  view  generally  entertained,  that 
fossil  stems,  with  perpendicular  furrows,  as  in  the  sigillariae,  were 
succulent  or  hollow  plants.  He  showed  by  specimens  of  recent  dico- 
tyledonous wood  from  New  Zealand,  that,  both  upon  the  bark  and  on 
the  naked  wood,  longitudinal  ribs  and  furrows,  as  regular  as  those  on 
sigillariae,  were  displayed ;  proving,  therefore,  that  these  characters 
are  not  incompatible  with  a  dicotyledonous  structure.  By  sliced  and 
polished  specimens  of  the  bark  of  one  of  these  fossil  trees,  he  showed 
evidence  of  coniferous  structure,  proving,  also,  further,  their  dico- 
tyledonous character.  We  note  this  decision  with  the  more  particu- 
larity, since  M.  Brongniart  at  the  same  time  had  asserted  that 
*'  no  wood  of  dicotyledonous  plants,  properly  speaking,  have  been 
found  in  the  coal-fields,"'*'  but  has  since  materially  changed  his  views 
on  that  point. 

The  roots  of  these  trees  are  fixed  in  what  is  now  a  seam  of  coal 
nine  inches  thick.  Mr.  Bowman  infers  that  one  hundred  years  must 
be  the  minimum  of  time  which  would  be  required  for  the  production 
of  the.  vegetable  matter  out  of  which  the  nine  inches  of  coal  were 
produced ;  and  he  estimates  that  the  thickness  of  the  solid  coal  is 
equal  to  about  one-third  that  of  the  vegetable  matter  out  of  which  it 
was  produced.f 

An  instance  very  similar  to  this  was  detailed  by  Mr.  Witham,  in 
a  communication  to  the  Philosophical  Magazine,  entitled,  "  On  the 
vegetation  of  the  first  period  of  the  world,  during  the  deposit  of  the 
transition  and  coal  series."  The  author  illustrates  by  a  diagram  the 
fossil  stems  of  sigillaria,  which  occur  beneath  the  main  seam  in  the 
great  Newcastle  coal-field,  at  one  hundred  and  fifty  yards  beneath 
the  surface. 

The  fossil  plants  stand  erect  in  the  sandstone,  their  roots  being 
imbedded  in  the  ten  inch  seam  of  coal  below.  "  These  stems,  [as 
shown  in  the  figure,]  are  truncated  after  passing  through  the  sand- 
stone, and  are  lost  in  the  main  coal  seam ;  leaving  room  to  believe 
that  they  may  have  formed  part  of  this  combustible  mass  or  bed." 
The  saginariae,  the  stigmarise,  and  the  calamites,  he  observes,  do  not 
appear  to  have  been  sufficiently  strong  to  have  resisted  the  force  of  a 
current  of  jp^ater,  but  are  placed  horizontally. J 

Position  occupied  by  Sigillarise. — The  trunks  of  these  trees  are 
found  both  in  the  floor  and  the  roof  of  coal  seams ;  their  position  com- 
monly being  the  upper  part  of  the  coal  and  the  lower  part  of  its  roof. 
The  sigillariae  are  arranged  by  M.  A.  Brongniart  among  the  conifera ; 
by  Dr.  Lindley  under  the  name  of  caulopteris,  and  by  Count  Stern- 
berg as  syriiigodendrons.  Some  discussion  and  much  new  light  have 
arisen,  and  it  seems  nearly  settled  that  the  numerous  tribe  of  sigil- 
larise are  to  be  removed  altogether  from  the  arborescent  ferns  to  the 

^  Histoire  des  Yegetaaz  Fossiles. 

+  Proceedings  Geol.  Soo.  London,  Vol.  IIL  p.  270. 

%  PhiL  Mag.  January,  1830. 
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dicotyledon  family.  M.  Brongniart  has  been  able  to  take  the 
measurement  of  one  of  these  stems,  which  was  horizontally  extended 
to  the  distance  of  more  than  forty  feet ;  but  has  rarely  had  opportu- 
nity to  examine  their  height,  their  general  form,  and  their  mode  of 
termination,  on  a  large  scale,  in  the  mines. 

In  Pennsylvania  we  have  had  some  favourable  opportunities  for 
observing  and  illustrating  the  position  of  enormous  trunks  in  the  an- 
thracite mines.  The  Transactions  of  the  American  Philosophical 
Society  contain  a  memoir  on  the  fossil  stems  of  large  trees  belonging 
to  the  family  of  sigillaria,  which  occur  both  in  the  roof  and  floor  of 
a  coal  seam  in  Dauphin  county."*"  They  consist  of  several  species 
of  these  trees,  which  are  displayed  in  a  very  interesting  manner 
upon  the  nearly  vertical  walls  of  the  vein  for  several  hundred  feet  in 
length. 

The  Floor. — As  usual  in  Pennsylvania,  the  "bottom  slate"  con- 
sists of  indurated  clay  and  shale,  more  or  less  laminated.  This  lami- 
nation, it  may  be  observed,  is  principally  due  to  the  flattened  sheets 
of  enormous  sigillaria.  Very  few  of  these  compressed  trunks  are  of 
a  less  diameter  than  two  feet;  many  of  them  are  three  feet;  several 
are  foor  and  four  feet  and  a-balf  wide,  and  one  specimen  is  at  least 
fiTe  feet  broad  in  its  flattened  diameter.  More  than  a  hundred  of 
these  are  exhibited  in  the  drawing  which  illustrates  the  paper  referred 
to.  The  coal  seam  had  not  at  the  time  commenced  to  be  worked ; 
and  as  its  position  was  approaching  to  vertical,  the  gallery  of  explo- 
ration was  conducted  longitudinally  along  it,  having  the  floor  on  the 
right  hand  and  the  roof  on  the  left.  Consequently,  although  several 
hundred  feet  in  length  of  walls  were  exposed  on  either  side,  the  height 
denuded  was  comparatively  limited,  and  afforded  little  chance  for 
determining  the  length  of  the  trunks.  In  no  instance  was  the  area 
of  excavation  sufficiently  extensive  to  exhibit  either  extremity  of 
these  gigantic  stems,  notwithstanding  that  many  of  them  are  inclined 
in  sach  a  position  as  to  be  exposed  for  thirty,  forty,  and  fifty  feet  of 
their  length,  without  much  apparent  diminution  or  tapering  upwards, 
and  are  perfectly  straight. 

The  Moof. — This  is  the  north  or  hanging  wall  of  the  vein,  and 
consists  of  coarse  siliceous  conglomerate  of  white  quartz  pebbles. 
Between  it  and  the  coal,  and  embossed,  as  it  were,  upon  the  surface 
of  the  pudding  stone,  is  a  very  thin  coating  of  clay  slate,  and  an  ex- 
traordinary assemblage  of  prostrated  trunks  of  sigillarise.  In  diameter 
they  are  much  smaller  than  those  of  the  species  which  form  the  floor. 
Instead  of  being  straight  like  them,  these  are  bent  or  curved,  and 
some  of  them  appear  to  be  dichotomous,  and  to  possess  the  charac 
ters  of  S.  elegans.  Such  is  the  scale,  as  regards  height,  of  these 
trees,  that  the  extent  of  cleared  space  was,  as  in  the  floor,  inadequate 
to  elucidatb-their  entire  development  at  any  point  or  in  any  in- 
stance. 

*  Memoir  by  Mr.  Richard  C.  Taylor,  in  Trans.  Amer.  Phil.  Soo.,  Vol.  IX.  part  IL,  1845. 
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One  specimen,  although  laid  bare  for  a  len^h  of  more  than  fifty 
feet,  showed  no  signs  of  either  termination,  and  looked  as  if  it  might 
have  extended  thirty  or  more  feet  further.  Another  exhibited  sixty- 
fire  feet  in  length,  of  a  flexuous  stem,  which,  apparently,  extended 
at  least  thirty  feet  beyond.  A  third,  the  most  interesting  of  the 
group,  showed  at  its  base  what  obscurely  seemed  to  be  the  root. 
Near  this  base  the  stem  was  about  two  feet  and  a  half  in  diameter. 
Forty  feet  up  the  trunk  it  measured  two  feet  broad,  and  continued 
in  about  this  rate  of  diminution  as  far  as  it  was  traced.  Seventy 
feet  in  length  of  this  specimen  occur  above  the  level  of  the  floor  of 
the  gallery.  It  was  followed,  by  direction  of  the  author,  several  feet 
further,  below  the  floor,  and  in  all  was  perhaps  from  eighty  to  one 
hundred  feet  high  when  growing;  but  of  this,  and  of  the  character  of 
that  superior  termination,  we  have  no  present  knowledge.  It  was 
covered  with  a  bark  of  anthracite,  about  half  an  inch  to  three  quar- 
ters or  more  thick.     The  interior  cast  consisted  of  shale  or  flre  clay. 

On  applying  to  this  interesting  illustration  of  the  ancient  flora, 
Mr.  Logan's  views  as  to  the  universal  presence  of  the  stigmarise  in 
the  argillaceous  floors  of  coal  seams,  and  of  their  absence  in  the  roofs, 
it  was  found  that  in  this  instance,  where  a  surface  of  seven  or  eight 
thousand  feet  had  been  recently  denuded,  stigmarise  were  rare.  Only 
two  well  defined  specimens,  but  of  small  size,  were  observed.  One 
of  these  was  seen  in  the  roof  above  the  coal;  the  other  in  the  floor, 
below  it:  but  detached  leaves  were  abundant  in  the  lower  shale.  Six 
other  species  of  fossil  plants  were  observed  in  the  roof,  and  seventeen 
species  in  the  floor.*  As  usual  in  the  coal  seams  of  this  country,  a 
remarkable  contrast  appears  in  the  condition  of  the  roof  and  floor. 
While  the  appearance  of  the  floor  attested  the  state  of  tranquillity 
under  which  the  mud  of  the  ancient  surface  had  accumulated,  and 
the  pressure  that  had  flattened  those  enormous  stems  of  sigillariss 
upon  which  the  coal  appears  to  be  based,  the  roof,  on  the  contrary, 
exhibits  the  usual  indication  of  violent  action  of  the  waters,  in  the 
rolled  fragments  of  subjacent  rocks,  and  in  the  prostration  and  drift- 
ing of  gigantic  trees,  such  as  we  have  described  above."}* 

A  few  of  these  prostrate  trees  are  very  imperfectly  represented, 
as  regards  scale  and  details,  in  the  following  figure,  which  has  been 
reduced  from  a  very  elaborate  drawing. 


USUAL   POSITION  OP   6TIGMARIJE,    IN  THE   FLOORS   OF   COAL   BEDS. 

The  existence  of  beds  of  Stigmaria,  in  the  slate  and  fire  clay  which 
so  generally  form  the  strata,  upon  which  coal  seams  repose,  has  been 

»  Proceedings  American  Philosophical  Society,  Vol.  III.  p.  149. 
f  Trans.  Amer.  Phil.  Soc,  Vol.  IX.  part  IL,  1846. 
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pointed  oat  by  rarions  persons;  in  particular  by  Mr.  Logan,  ivho 
found  it  to  hold  good  in  the  coal-fields  of  both  the  European  and 
A^merican  continents.  It  is  due  to  earlier  observers,  however,  to  state 
that  this  fact  had  long  since  been  noticed  by  Mr.  Martin,  Dr.  McGul- 
loch,  and  others,  including  numberless  working  miners. 

In  a  communication  to  the  British  Association  by  Mr.  Binney,  in 
1842,  it  appears  that  the  workmen  in  the  principal  coal-fields  in 
England,  more  especially  that  of  Lancashire,  regard  the  presence  of 
8tigmaria  as  a  favourable  evidence  of  the  vicinity  of  coal. 

Allthe^ar«,  with  the  exception  of  one  rock  floor,  in  the  Lan- 
ctshire  region,  from  the  thin  coal  seams  in  the  Ardwick  limestone, 
to  the  two  seams  in  the  Millstone  Grit,  a  thickness  of  near  sixteen 
hondred  yards,  contain  Stigmaria  ficoides.  All  the  fifteen  floors  of 
the  Manchester  coal-field  contain  them ;  and  at  least  sixty-nine  beds 
in  the  middle  and  lower  divisions  of  the  Lancashire  field. 

He  adds,  [a  fact  we  greatly  doubt,]  that,  in  all  instances  of  true 
fioorSj  the  stigmaria  occurs  without  any  intermixture  of  other  plants. 

Sir  Henry  T.  De  la  Beche  corroborated  the  former  portion  of  this 
statement  as  regards  Glamorganshire,  Somersetshire,  Yorkshire, 
Scotland,  and  Ireland ;  and  said  that  he  had  never  seen  a  workable 
coal  bed  which  did  not  bear  out  Mr.  Binney's  conclusions. 

Mr.  Logan  showed  that  below  every  regular  seam  of  coal,  in  South 
Wales,  [and  nearly  100  are  known  to  exist  there,]  is  constantly 
found  a  bed  of  clay,  so  well  known  to  the  collier,  that  he  considers 
it  an  essential  accompaniment  of  the  coal;  and  only  where  it  ceases, 
does  he  give  up  his  expectation  of  finding  coal. 

These  beds  are  most  strongly  marked  by  containing  innumerable 
specimens  of  Stigmaria  ficoides.  The  stems  of  this  plant,  which  are 
Qsoally  of  considerable  length,  are  said,  by  Mr.  Logan,  to  lie  always 
parallel  to  the  plane  of  the  bed,  and  nearer  to  the  top  than  to  the 
bottom.  Portions  of  the  stem  of  the  Stigmaria  are  found  in  other 
parts  of  the  coal  measures,  but  it  is  only  in  the  underclay  that  the 
SbroQS  processes  are  attached  to  the  stem,  or  are  associated  with  it."*" 
The  same  rule  appears  to  hold  good  in  the  coal  formation  of  Nova 
Scotia,  New  Brunswick,  and  the  United  States. 

With  regard  to  the  specific  plant  whose  remains  have  chiefly  con- 
tn*bated  to  form  our  coal  seams,  different  views  have  been  advocated 
tt  times,  by  naturalists.  Without  assenting  to  the  doctrine,  '^  that 
Mch  bed  of  coal  is  an  ancient  Stigmariae  bog,t  we  think  that  many 
other  plants  united  to  make  up  the  mass,  and  that  the  predominant 
eharacter  of  these  may,  in  great  measure,  be  inferred  from  an  inspec- 
tion of  the  shales,  slates,  clays,  and  sandstones^  which  occur  in  close 
contact  with  the  coal  itself.  In  Pennsylvania  we  have  had  abundant 
opportunity  of  observing  coal  seams,  whose  roofs  and  floors  were 
crowded  with  sigillaria,  and  showed  but  rarely  the  traces  of  Stigmaria, 
or  of  those  forms  which  are  now  ascertained  to  be  the  roots  of  the 

•  Froeeedings  Geol.  Soo.  London,  Vol.  III.  p.  275. 

t  Proe««dings  of  the  Amorican  Philosophical  Society,  May,  1843,  p.  182. 
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Sigillaria  itself.  In  other  cases,  the  preyailing  plants  of  the  shales, 
on  which  the  coal  rested,  appeared  to  bo  Stigmariae ;  while  the  roof 
contained  chiefly  Sigillarise,  and  Ljcopodiaceae.  On  the  whole  we 
were  at  one  time  quite  inclined  to  adopt  the  view  of  M.  Brongniart, 
that  the  mass  of  coal  vegetation  was  more  likely  to  have  been  de- 
rived from  Sigillarise  than  from  Stigmarise.  The  great  number  of 
leaves  he  observes  which  the  Sigillariae  bore  along  their  whole  length, 
and  which  evidently  were  disarticulated,  and  had  fallen  to  the  then 
surface  of  the  earth,  announce  a  life  of  long  duration,  and  a  growth 
which  required  a  considerable  lapse  of  time.* 

On  thing  appears  to  be  pretty  certain,— -that  the  coal-fields  exhibit 
alternate  intervals  of  repose  and  of  energetic  action  by  currents  of 
water — ^in  other  words,  of  a  series  of  epochs  of  dry  land  and  of  inun- 
dation. These  evidences  testify  that,  after  long  periods  which 
favoured  the  quiet  growth  and  accumulation  of  masses  of  vegetable 
matter,  they  were  abruptly  terminated  ;  and  that  this  state  of  things 
was  succeeded  by  overwhelming  currents,  which  prostrated  the  forests 
of  Sigillariae  or  arborescent  ferns ;  rooted  in  the  ancient  surface,  and 
covered  them  with  a  debacle  derived  from  older  formations,  and 
which  we  now  recognize  under  the  term  conglomerates. 

During  an  investigation  of  the  coal  beds  of  Dauphin  county,  in 
Pennsylvania,  we  had  ample  means  of  observing,  at  leisure,  these 
facts  :  and  it  was  seen,  that  while  the  floor  of  every  coal  seam  con- 
sisted of  shale,  its  roof,  in  the  majority  of  cases,  consisted  of  pudding- 
stone,  whose  lower  side  was  impressed  and  embossed  with  enormous 
casts  of  prostrated  Sigillariae. 

Before  quitting  the  subject  of  coal  vegetation,  or  rather  that  of 
the  Sigillariae  and  Stigmariae,  whose  exuviae  are  considered  mainly 
to  form  our  coal  seams,  the  progress  of  discovery  in  regard  to  the 
real  nature  of  those  plants,  is  too  interesting  to  be  omitted  here.  M. 
Brongniart,  after  dissecting  their  stems  had  arrived  at  the  same  con- 
clusion as  Mr.  Bowman,  that  these  fossils  had  been  wrongly  classed 
with  monocotyledonous  plants,  and  from  a  comparison  between  the 
fossil  and  the  stems  of  those  recent  vegetables  which  present  the 
closest  analogy,  M.  Brongniart  concludes  "  that  the  Sigillariae  con- 
stituted a  peculiar  family  of  coniferous  plants,  now  extinct,  which 
probably  belonged  to  the  great  division  of  gymnospermous  dicotyle- 
dons. In  their  external  forms  they  somewhat  resembled  the  Cactese 
or  Euphorhise  ;  but,  by  their  internal  organization,  they  were  more 
nearly  allied  to  Zamise  or  Cycadeee.  The  leaves  and  fruit  of  these 
trees  are  unknown,  for  no  satisfactory  connection  has  yet  been  estab- 
lished between  their 'stems,  and  the  foliage,  and  seed-vessels,  with 
which  they  are  collocated."! 

But  the  most  important  discovery  yet  announced,  relates  to  the 
character  of  the  fossil  genus  Stigmariay  which,  after  all  the  specu- 
lations to  which  its  appearance  has  given  rise,  seems  to  result  in 

♦  Brongniart,  Histoire  dea  V«g«taux  Fossiloi.     For  detaUs  of  foaail  yegeUtion  in  Great 
BriUin,  aee  England, 
f  Medals  of  Creation,  Vol.  L  pp.  138—140. 
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determining  it  to  belong  to,  and,  in  reality,  to  form  parts  of,  the 
Sieillaria  itself.  Instead  of  the  Stigmariae  being  aquatic  plants,  as 
it  nas  been  customary  to  consider  them,  M.  Brongniart,  author  of 
the  elaborate  Memoir  on  the  Sigillarise,  ^'from  a  careful  examination 
of  the  internal  structure  of  the  Stigmariae,  contended  that  they  were 
not  aquatic  plants,  but  the  roots  of  the  Sigillariee;  the  central  axis, 
or  cylinder,  bearing  a  close  analogy  in  organization  to  the  stems  of 
those  trees." 

**  This  opinion  of  the  eminent  French  savant,  has  been  confirmed 
by  the  discovery,  near  Liverpool,  in  coal  strata,  of  an  upright  trunk 
of  a  Sigillaria,  nine  feet  high,  with  its  roots  eight  or  nine  feet  in 
length,  still  attached  and  extending  in  their  natural  position.  TJuse 
roots  are  undoubted  Stigmarias  of  the  usual  speeteSy  S.  ficoides  ;  and 
the  radieleSy  formerly  considered  leaves,  are  spread  out  in  all  direc- 
tions, to  the  extent  of  several  feet^ 

The  existence  both  of  Coniferse  and  Cycadeae,  which  heretofore 
had  been  doubted,  in  the  coal  measures  of  the  former  world,  is  now 
established  satisfactorily.  M.  Alex.  Yon  Humboldt  assures  us  that 
the  Coniferae  have  not  only  relationships  with  the  Gupuliferae  and 
the  Betulineae,  by  the  side  of  which  we  encounter  them  in  the  brown 
coal  formation,  but  they  are  further  connected  with  the  Lycopoditae. 
The  family  of  the  sago-like  Gycadeae  approaches  the  palms  in  exter- 
nal appearance  whilst  agreeing  essentially  with  the  Gonifereae  in 
the  structure  of  the  flowers  and  fruit.  In  the  coal  measures  of 
Nova  Scotia,  fossil  Coniferae  are  very  abundant,  as  Mr.  Dawson  has 
shown,  t 

Since  the  statement  of  Mr.  Binney,  respecting  the  two  fossil  trees 
with  marked  roots  resembling  Stigmaria,  which  were  discovered  at 
St.  Helens  in  Lancashire,  Mr.  Dawson  has  described  numerous  cor- 
responding instances  in  the  coal-shales  of  Nova  Scotia,  and  Mr. 
Banbury  states  that  the  symmetrical  quincuncial  arrangement  of  the 
Bears  in  the  Nova  Scotia  specimens,  the  presence  of  the  eccentric 
axis,  and  the  general  appearance  of  the  fossils,  leave  no  doubt  that 
they  are  referable  to  the  supposed  genus  Stigmaria.  Dr.  Lindley, 
who  seems  to  have  been  the  first  to  hint,|  that  Stigmaria  might  pos- 
nbly  be  the  root  of  Sigillaria,  compares  the  dome-like  centre  and 
radiating  arms  of  Stigmaria  with  the  roots  and  base  of  the  stem  of 
Xg.  pachydermata.% 

Mr.  Bunbury,  in  discussing  the  progress  of  his  investigation  into 
the  character  of  these  remarkable  extinct  forms  of  vegetable  life, 
observes  that  the  similarity  of  the  vascular  tissue  of  the  Sigillariae  to 
that  of  ferns  is  not  a  sufficient  proof  of  any  real  affinity  to  that  tribe 
of  plants,  since  Mr.  Brown  has  ascertained  that  vessels  of  a  similar 
Btmcture,  constitute  the  whole  of  the  woody  tissue  of  Myzodendron, 

*  Commnnication  to  the  British  Association,  1843,  by  Mr.  Binney. 

iQaarterly  Joar.  Geol.  Soc.  of  London,  May,  1846. 
Penny  Cyclopedia,  art  Coal  plants,  1837. 
Fossil  Flora,  t.  54. 
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a  genus  of  parisitical  flowering  plants,  allied  to  the  misletoe,  and 
totally  dissimilar  to  ferns.* 

A  very. satisfactory  and  characteristic  specimen,  showing  unques- 
tionably that  the  Stigmaria  is  the  root  of  the  Sigillaria,  has  lately 
been  brought  to  light  from  the  Victoria  pit  at  Dunkinfield,  in  the 
Manchester  coal-field,  where,  at  the  depth  of  lOOOfeetT,  the  fire  clay, 
in  which  the  tree  was  imbedded,  underlies  the  cannel  coal.  This 
was  first  noticed  by  Mr.  M.  Dunn,  and  has  since  been  described  by 
Mr.  Binney  ;t  and  is  now  in  the  collection  of  the  Manchester  Geolo- 
gical Society. 

The  stem  of  this  fossil  is  unquestionably  that  of  a  Sigillaria ;  ex- 
hibiting all  the  ribs,  furrows,  and  scars  of  that  genus.  It  is  four  feet, 
ten  inches  in  circumference  at  its  base.  On  the  outside  is  a  coating 
of  bright  coal,  one  third  of  an  inch  in  thickness ;  very  much  resem- 
bling that  found  on  the  S.  pachy derma.  In  every  respect,  Mr.  Bin- 
ney observes,  this  stem  resembles  the  two  trees  found  in  the  St. 
Helen's  mine,  before  alluded  to^  and  also  to  the  Dixon  Fold  trees, 
described  by  the  late  Mr.  Bowman.J 

The  roots  gradually  assume  all  the  true  characters  of  Stigmaria, 
with  depressed  areolae,  &c.,  and  have  been  traced  for  fifteen  feet ;  at 
which  distance  they  average  about  six  inches  across,  without  any 
signs  of  terminating. 

Mr.  Binney  concludes  his  description  of  these  fossil  trees  with  the 
remark,  that  it  seems  evident  that  Sigillaria  was  a  plant  of  an  aquatic 
nature,  from  the  position  of  the  St.  Helen's  trees,  which  were  found 
on  the  identical  spots  where  they  grew,  imbedded  in  a  fine  silty  clay, 
sixteen  yards  above  or  sixteen  yards  below,  or  midway  between  two 
seams  of  coal. 

Sigillariae  and  Stigmarise  of  the  American  Coal-fields. — In  confir- 
mation of  the  last  named  English  observers,  and  in  addition  to  those 
discoveries  previously  cited,  by  several  geologists  in  British  America 
and  the  United  States,  we  have  more  recently  had  the  evidence  of 
many  similar  fossil  trees  in  the  Sydney  coal-field  of  Cape  Breton, 
described  by  Mr.  Brown.  § 

The  sea  cliffs  on  the  north-west  shore  of  Sydney  Harbour,  present 
an  interesting  section  of  the  coal  measures,  and  unusual  facilities  for 
observation.  Fossil  trees  are  seen  therein  at  various  levels,  but 
abundantly  in  a  stratum  of  arenaceous  shale,  lyin^:  almost  immediately 
under  the  main  coal,  where,  within  a  space  of  eighty  feet,  eight  erect 
trunks  are  seen,  with  their  roots  and  rootlets  attached  to  them. 
They  all  occur  at  right  angles  to  the  planes  of  stratification,  and 
belong  to  the  same  species ;  being  evidently  young  individuals,  which 
range  from  two  to  sixteen  inches  in  diameter  only.  Mr.  Brown's 
paper  is  illustrated  by  drawings  of  these  fossils  as  they  appeared  in 

*  Mr.  Bunbury  on  Stigmaria?,  Quarterly  Journal  Geol.  Soc.  of  London,  Vol.  11.  p.  136. 
t  Quarterly  Journal  of  the  Geological  Society  of  London,  Vol.  IL  p.  390. 
j  Transactions  of  the  Manchester  Geological  Society,  Vol.  L  p.  112. 
I  Quarterly  Journal  Geol.  Soc.  London,  Vol.  IL  p.  393. 
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their  native  sites.     Their  bark,  converted  into  bright  coal,  is  very 
thin  ;  it  is  marked  with  longitudinal  furrows  and  ridges. 

The  roots,  which  are  true  Stigmariae,  with  rootlets  or  [as  they 
generally  have  been  called]  leaves j  spreading  out  in  every  direction, 
are  about  three  inches  in  diameter  at  their  junction  with  the  stem. 
Two  of  these  roots,  in  the  plant  figured,  have  been  followed  to  their 
terminations,  where  they  gradually  thinned  out  to  a  mere  line  in  one 
direction,  being  about  three  quarters  of  an  inch  in  width.  They  are 
generally  thickly  studded  with  tubercles,  presenting  an  imperfect 
spiral  arrangement,  and  are  covered  with  a  thin  bark,  or  coating,  of 
carbonaceous  matter. 

The  leaves  or  rootlet49,  varying  in  length  from  three  to  twelve 
inches,  are  flattened ;  being  much  broader  near  their  junction  with 
the  roots  than  at  any  other  point. 

All  these  circumstances  seem  sufficient  to  prove  that  Stigmarise 
and  their  leaves  are,  in  reality,  the  roots  and  rootlets  of  a  class  of 
trees,  allied  probably  to  the  Sigillariae. 

On  the  Fossil  Vegetation  of  America — ^by  J.  E.  Teschemacher — 
with  illustrations  in  wood."*" 

An  important  source  of  information  is  presented  by  the  vegetable 
remains  existing  in  the  coal  itself;  leaving  out  of  consideration  those 
in  the  shaly  roofs  and  clayey  floors  of  the  mines.  The  Pennsylvania 
anthracites  offer  many  specimens  of  these.  What  is  termed  charcoal 
is  commonly  found  in  seams  and  crevice>  in  the  coal ;  and  in  most  of 
this,  the  vegetable  tissues,  although  carbonized,  are  in  perfect  pre- 
servation. 

Mr.  T.  proceeds  to  describe  a  series  of  coal  plants  from  Garbondale, 
in  Pennsylvania. 

He  considers  Sigillarioe  as  the  stems  of  Filices^  observing,  "  It 
seems  to  me  almost  impossible  not  to  be  convinced,  by  the  arguments 
of  Brongniart,  that  these  are  the  stems  of  the  arborescent  ferns, 
whose  leaves  are  scattered  in  such  profusion  around  them, — although 
I  am  aware  that  both  Goppert  and  Lindley  have  withheld  their  assent 
to*  this  opinion." 

The  present  is  probably  the  most  fitting  place  to  allude  to  a  late 
valuable  contribution  to  our  knowledge  of  the  internal  structure  of 
fossil  plants,  in  the  work  of  A.  J.  Gorda,  entitled  ''  Contributions  to 
a  Flora  of  the  Ancient  World.^f  The  following  notices,  derived 
chiefly  from  the  Journal  of  the  Geological  Society  of  London,  are 
selected  with  reference  to  their  bearing  on  the  families  of  coal  plants 
which  we  have  been  considering. 

Sigillarioe,  The  author  differs  from  M.  A.  Brongniart,  respect- 
ing the  affinities  of  these  plants.  He  believes  that  the  Sigil  lariat 
were  succulent  Dicotyledons,  closely  allied  to  the  recent  Euphorbiae. 
The  leaves  of  the  Sigillarise  have  been  hitherto  unknown,  except 
in  the  single  instance  of  S.  lepidodendr\foliaj  as  figured  and  described 
by  A.  Brogniart. 

*  American  Journal  of  Science  and  ArU,  January,  1847. 
t  Beitrftge  lur  Flora  der  Vorwelt     Prague,  1845. 
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M.  Gorda  has  discovered  the  leaves  of  S.  rht/tidoUpUj  which  bear 
a  strong  resemblance  to  those  of  S.  lepidodendrifolia^  and  other  spe- 
cies ;  and  it  is  very  probable  that  some  of  the  so-called  Lepidophylla^ 
which  occur  very  frequently  in  a  detached  state,  in  the  coal  forma- 
tions, may  be  the  leaves  of  Sigillariae. 

The  author  is  of  opinion,  in  agreement  with  a  M.  A.  Brongniart, 
that  the  temperature  which  prevailed  during  the  period  of  the  coal 
formation,  was  very  high.* 

It  may  be  useful  to  geologists  to  mention  also  that  the  work  of  M. 
Corda  contains  tables,  which  show  the  number  of  fossil  plants  in  each 
formation  of  the  earth,  and  the  number  of  fossil  ferns  in  proportion 
to  that  of  other  plants ;  an  enumeration  of  living  ferns,  distributed  by 
tribes,  and  according  to  the  zones  of  temperature  in  which  they 
occur ;  also  a  list  of  lossil  ferns  by  tribes,  showing  the  proportion  of 
the  fossil  to  the  recent  species,  known  of  each  tribe :  and  a  table  enu- 
merating the  arborescent  ferns,  known  in  a  recent  and  in  a  fossil 
state,  and  also  the  Marattiaceasy  known  in  each  of  these  states,  com- 
paring them  with  the  total  number  of  ferns,  recent  and  fossil. 

As  to  the  class  of  Plants  which  form  the  Coal  Vegetation. — Ac- 
cording to  M.  Burat,  there  are  about  three  hundred  species  of  coal 
plants  recognized;  of  which  five-sixths  belong  to  the  cryptogamous 
vasculaires  [vascular  cryptogamia  ?]  that  is  to  say,  to  the  ferns,  the 
calamites  and  neighbouring  families.  These  vegetables  form  one- 
sixth  of  the  actual  existing  flora. 

The  coal  vegetation,  which  is  remarkable  for  the  predominance  of 
the  cotyledonous  species,  is  most  analogous  to  that  of  the  existing 
epoch  where  developed  in  certain  low  and  humid  islands  in  the 
warmest  latitudes.  The  researches  of  M.  A.  Brongniart  in  this 
vegetation,  showing  that  it  resembles  that  of  our  equatorial  regions 
in  the  abundance  of  equisetaceas,  palms  and  arborescent  ferns,  leaves 
no  doubt  respecting  the  origin  of  the  coal,  and  we  can  even  find  direct 
proofs  in  the  mechanical  analysis  of  certain  varieties. 

Coal  Shales. — We  believe  it  is  now  generally  admitted  that  nearly 
every  coal  seam  in  the  world  is  imbedded  upon  an  argillaceous  stratum, 
more  or  less  indurated,  in  every  gradation,  between  soft  fire-clay  and 
compact  slate.  These  argillaceous  beds  are  characterized  by  the 
abundant  traces  of  the  fossil  vegetable,  Stigmaria,  which  rule  is  suffi- 
ciently exact,  in  most  instances,  to  enable  the  miner,  when  engaged 
in  exploring  for  coal  beds,  to  distinguish,  with  the  aid  of  some  other 
obvious  characters,  between  the  shales  which  form  the  roof  and  the 
floor  of  those  veins,  or  what  is  commonly  termed  their  "top  slates*' 
and  "bottom  slates.*' 

In  some  of  the  coal-fields  of  Europe,  the  "top-slates"  or  roofs  are 
as  much  characterized  by  courses  of  nodular  iron  ore,  as  the  fine  clay 
floors  are  distinguished  by  their  fossil  vegetable  traces.  In  the  United 
States,  the  clay  iron  ore,  although  occasionally  present,  does  not 
seem  so  abundant  as  in  Europe. 

♦  Quarterly  Journal  of  the  QeoL  Soc.  of  London,  Vol.  II.  p.  219. 
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The  carboniferous  shales  contain  but  little  bituminous  matter,  in 
America;  and  generally  speaking,  we  believe,  not  in  England  or 
Wales.  In  Scotland  we  are  assured  the  shale  is  often  so  bituminous 
as  to  be  used  for  fuel ;  as  at  Pitfirrane  in  Fifeshire,  and  other  places ; 
and  it  gradually  passes  into  pure  coal.'*' 

The  upper  shales  or  ''  top  slates*'  are  seldom  so  regular  as  the  bot- 
tom slate.  They  are  commonly  thin  interposing  seams  between  the 
coal  and  the  overlying  sandstone.  In  Pennsylvania  it  is  of  very 
common  occurrence  that  beds  of  coarse  gritstone  and  conglomerate 
are  in  immediate  contact  with  the  underlying  coals ;  showing  that  the 
period  of  quiet  which  marked  the  deposit  of  mud  and  clay  in  which 
the  stigmarias  are  imbedded,  and  that  of  the  tranquil  accumulation 
of  vegetable  matter  which  forms  the  purest  coal  veins,  was  abruptly 
succeeded  by  a  period  in  which  the  waters  were  in  a  state  of  tumul- 
tuous agitation ; — when  the  trees  on  the  then  existing  surface  were 
prostrated  and  buried  beneath  thick  beds  of  pebbles  and  gravelly 
debris. 

Origin  of  Coal, — In  relation  to  this  subject,  M.  Burat  has  noticed 
that,  as  a  great  number  of  varieties  of  coal  contain  much  more  ashes 
than  they  had  in  the  vegetables  from  which  they  were  formed;  as,  in 
other  cases,  the  ashes  are  not  of  the  same  nature  as  the  vegetable 
ashes;  as,  moreover,  in  a  great  number  of  instanpes,  we  find  very 
small  lines  of  schist  intercalated  in  the  coal;  as  even  selected  portions 
always  furnish  a  considerable  proportion,  these  extraneous  matters 
may  have  preserved  some  historical  facts  in  regard  to  the  formation 
of  coal. 

On  proceeding  to  the  mechanical  analysis  of  these  coals,  we  per- 
eeive  that  they  are  formed  of  thin  and  superposed  laminae,  which  are 
composed  sometimes  of  pure,  specular  coal,  yielding  scarcely  two  per 
cent,  of  ashes,  and  sometimes  a  dull  schistose  coal,  which  contains 
twenty  or  twenty-five  per  cent. 

The  results  of  these  alternations  of  layers  is  a  diversified  structure, 
in  the  direction  of  the  stratification,  and  a  series  of  layers  which  pre- 
sent frequent  traces  of  vegetable  tissue.  This  analysis  demonstrates 
that  the  coal  is  heterogeneous,  and  is  composed  of  superposed  alter- 
nations, the  one  consisting  of  pure  particles  which  are  the  result -of 
vegetable  decomposition,  the  other  of  earthy  parts,  produced  by  the 
action  of  water,  more  or  less  charged  with  argillaceous  matter.  The 
vegetables  of  which  the  coal  is  composed,  both  M.  Brongniart  and 
M.  Burat  conceive  belong  chiefly  to  the  small  species  of  the  genus 
calamite;  in  that  respect  differing  from  the  larger  plants,  whose 
debris  is  found  in  the  slates  and  sandstones. 

Therefore,  from  these  data,  we  may  conclude  that  these  little  alter- 
nating bands  represent  a  production  and  a  periodical  destruction, 
like  those  which  might  result  from  the  seasons  of  the  year.  The  bril- 
liant or  specular  laminae  are  the  decomposed  vegetables  of  this  period; 
the  dull  or  earthy  layers  represent  a  portion  of  this  decomposition 

*  Nicoli'a  Guide  to  the  Geology  of  Scotland,  p.  64. 
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mixed  with  impurities  sucli  as  may  be  attributed  to  the  inyasion  by 
waters  holding  argil  in  suspension,  and  whose  periodical  retam  has 
hccn  one  of  the  causes  of  decomposition.  To  the  influence  of  these 
immersions  must  be  attributed  the  efiects  of  erosive  currents,  which 
have  brought  together,  at  certain  points,  sometimes  thick  zones  of 
specular  coal,  and  sometimes  beds  wherein  carbonaceous  schist  or 
clay  predominates. 

Thus,  then,  the  coal-fields  may  have  been  produced,  in  great  mea- 
sure, by  the  growth,  on  the  spot,  of  small  vegetables,  in  the  manner 
of  peat  or  turbaries;  whilst  the  larger  vegetables  may  have  been 
drifted  from  distant  and  elevated  points,  when  the  oscillations  of  the 
surface  produced  the  interruption  or  the  renewal  of  this  generative 
action,  in  placing  the  coal  surface  above  or  below  the  level  of  the 
sedimentary  waters. 

This  hypothesis  explains,  not  only  the  formation  of  the  thin  and 
multifold  beds,  in  the  basins  of  the  north  of  Europe,  for  instance, 
but  they  also  agree  with  the  generation  of  the  thick  and  limited 
basins  of  the  south,  and  of  the  great  accumulations,  like  those  of 
Montchanin. 

The  distinctness  of  the  planes  of  separation  demonstrate  that  the 
two  principal  generators  were  not  susceptible  of  being  confounded; 
in  other  words,  the  deposits  of  sand  and  clay  were  efiectuated  in  the 
water,  whilst  the  coal,  on  the  contrary,  has  been  produced  above 
these  waters.  Coal,  then,  is  not,  properly  speaking,  a  sedimentary 
deposit,  produced  by  the  transportation  of  vegetables,  or  by  floating 
rafts,  as  has  sometimes  been  supposed;  and  yet  its  production  has 
taken  place  very  near  to  the  surface  of  the  water,  since  it  has  had 
frequent  penetrations  of  the  two  generating  influences,  which  thus 
accumulated,  side  by  side,  products  so  different. 

These  views  of  the  origin  of  coal  ought  evidently  to  be  extended 
to  all  the  series  of  fossil  combustibles,  which  represent  the  vegetable 
accumulations  of  various  geognostic  periods.  The  anthracites  of  the 
transition  formations  owe  their  dry  and  meagre  nature  only  to  the 
difference  in  the  mode  of  decomposition,  determined  by  the  special 
conditions  of  the  surface  of  the  globe  at  that  early  epoch.  It  is  tc 
be  remarked,  that  if  our  theoretical  ideas  of  the  formation  of  the 
globe  induce  us  to  attribute  this  difference  to  the  phenomena  of  tem- 
perature and  pressure,  which  appear  to  have  affected  the  rocks  ol 
the  anthraxiferous  epoch,  this  opinion  is  completely  confirmed  bj 
the  anthracitous  state  of  the  combustibles,  subsequent  to  the  coa! 
period,  which  we  encounter  in  the  metamorphic  formations.  We  can- 
not, in  fact,  doubt  that,  in  the  second  case,  the  phenomena  of  heal 
and  pressure  are  the  modifying  causes  of  beds  which  originally  con 
sisted  of  coal  or  lignite. 

The  tertiary  lignites  have  generally  preserved  their  ligneous  tis- 

,  sue  so  fully,  that  we  can  recognize,  in  many  of  the  fragments,  the 

nature  of  the  constituent  wood.     The  fir,  the  alder,  the  beech,  an€ 

the  oak,  form  the  most  frequent  debris  of  the  lignites  of  the  Alps. 

and  they  thus  denote  a  complete  change  in  the  vegetation  of  the 
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earth  since  the  coal  period.  Thej  are  the  true  fossil  forests,  which 
likewise  differ  from  the  coal  beds  by  a  more  circumscribed  accumula- 
tion, and  bj  a  less  complete  stratification. 

In  certain  exceptional  cases,  the  lignites  have  a  compact  structure, 
almost  comparable  to  that  of  coal.  They  then  constitute  what  is 
called  common  y^^  This  is  the  ordinary  character  of  the  lignites  in 
the  environs  of  Marseilles ;  which  give  rise  to  an  annual  production 
of  more  than  a  hundred  thousand  tons.  These  lignites  form  seven 
perfectly  regular  and  stratified  beds,  within  the  tertiary  basin,  at 
Fuveau,  Crest,  Auriol,  &c. ;  the  thickness  of  each  of  which  beds  [from 
one  to  three  feet,]  preserves  such  constancy  that  it  may  be  recog- 
nized by  this  character  alone,  in  the  divers  parts  of  the  basin.  These 
beds  are  comprised  between  calcareous  strata ;  they  are  subject  to  the 
numerous  movements,  inclinations,  folds,  faults,  and  upheavings 
which  have  disturbed  the  various  portions  of  the  tertiary  basin. 

Among  these  accidents,  there  is  one  which  is  peculiar  to  the  lig- 
nites, and  which  is  known  under  the  denomination  of  mouilleres. 
These  consist  of  portions  of  beds  where  the  lignite  is  so  fissured  and 
decomposed  that  it  has  become  very  permeable  to  water.  The  work- 
ings encounter  the  double  difficulty  of  abundant  infiltration,  and  a 
production  of  no  value.  In  their  normal  state  these  lignites  have 
much  the  appearance  of  coal,  but  they  have  not  its  quality.  Never- 
theless, in  certain  positions,  in  Tuscany,  for  instance,  we  find  some 
small  beds  of  a  lignite  sufficiently  perfect  to  furnish  a  coke,  on  distil- 
lation. 

The  general  character  of  lignite  is  such,  that  it  cannot  be  consi- 
dered as  possessing  a  regularity  comparable  to  the  coal  beds. 

Portland  Oolite  Beds — Contain  Zamia,  fragments  of  which  are 
found  in  the  lower  calcareous  bed  of  the  group — or  perhaps  in  the 
inferior  portion  of  the  cretaceous  series.  These  plants  are  accom- 
panied by  paladinae  or  helices,  which  consequently  indicate  the  pas- 
sage of  fresh  water  in  the  seas  of  this  epoch,  where  are  seen  the 
remains  of  large  coniferae,  rooted  in  the  soil,  analogous  to  the 
Araucarioe,  now  strangers  to  the  present  climate  of  England.  But 
in  the  midst  of  these  coniferae  we  find  plants  which  have  a  resemblance 
to  the  Ci/cas  and  the  Zamias  of  the  tropical  climates,  and  also  the 
animal  relics  which  approach  to  those  of  the  same  zone.  The  dirt 
bed  of  Portland,  which  incloses  trees  still  in  place,  attests  the  exist- 
ence of  a  vegetable  soil,  of  earth  almost  dry,  which  rests  upon  the 
marine  deposits.  This  bed  has  since  been  recovered  by  very  power- 
ful beds  of  fresh-water  limestone,  and  then  passes  under  the  green 
sand  which  follows  the  chalk. 

The  Wealden  group — incloses  various  vegetable  debris — some  of 
which  resemble  that  of  the  Portland  beds — and  we  meet  with,  in 
place,  and  in  a  siliceous  state,  the  trunks  of  Cycadeas ;  Mantellia 
nidiformis.  With  these  occur  various  species  of  coniferae,  besides 
the  fragments  of  equisetaceae  and  forms  of  a  peculiar  species. 

TriaSj  or  the  Grea  BigarrS^  or  copper  group.  This  great  forma- 
tion, which  in  France  has  received  the  name  of  Trias,  because  it 
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incloses  three  principal  parts,  is  composed  of  deposits  of  sandstone 
and  marls,  of  varied  cdours,  which  have  given  to  the  sandstone  the 
name  of  Gres  Bigarr^,  [red  and  white]  and  to  the  marls,  that  of 
MarneB  IrisSes.  The  two  latter  in  England  are  known  under  the 
name  of  the  upper  new  red  sandstone  and  red  marl. 

In  this  group  vegetation  has  undergone  great  modifications.  The 
ferns  and  the  gigantic  equistaceae  have  considerably  diminished; 
while  the  coniferae,  on  the  contrary,  have  become  more  numerous : 
plants,  analogous  to  the  Zamia,  and  perhaps  to  the  Cycas,  formed  at 
that  time  an  important  portion  of  the  flora  of  Europe ;  a  prelude  to 
the  immense  development  which  they  made  in  the  succeeding  epoch 
— "  V Spoque  jurassique^''  or  lias. 

Vegetable  debris  and  combustibles  of  the  Molasse.*  This  tertiary 
formation  occurs  above  the  Cahaire  Grossiery  in  the  environs  of 
Paris. 

The  Molasse  is  very  rich  in  combustible ;  it  encloses  the  lignites 
of  Languedoc ;  of  Switzerland ;  the  most  part  of  those  in  Germany, 
as  well  as  those  of  Cologne.  All  the  lignites  appear  to  have  been 
principally  formed  by  the  conifersdy  of  which  we  are  able  to  recognize 
the  tissue,  either  in  the  mass  of  combustible  or  in  the  wood  which  is 
disseminated  in  the  midst  of  the  various  deposits. 

It  is  known,  however,  that  in  this  formation  there  are  also  many 
dicotyledonous  plants,  the  wood  of  which  is  found  disseminated  here 
and  there;  sometimes  in  a  silicified  state,  clearly  exhibiting  the  tissue 
peculiar  to  this  class  of  vegetables,  and  characterised,  above  all,  by 
the  presence  of  large  longitudinal  vessels. 

Leaves  also  exist ;  often  abundantly,  even  in  the  clays  which  ac- 
company the  lignites,  and  in  these  can  be  recognized  distinctly  the 
characters  which  the  dicotyledones  present.  Among  them  are  those 
of  the  walnut,  the  maple,  elm,  birch,  &c. 

There  exist  even  fruits,  which  often  cannot  be  distinguished  from 
those  which  we  find  at  the  present  day  in  our  climate. 

Finally,  there  are  found  in  this  formation  the  remains  of  monoco- 
tyledonous  plants.  This  wood  presents  all  the  structure  of  the  palms  ; 
that  is  to  say,  an  assemblage  of  ligneous  bundles,  disposed  longi- 
tudinally, without  regularity,  in  the  middle  of  a  cellular  tissue,  as  in 
Palmacites  lamennois. 

CUPRIFEROUS  LIGNITES. 

Vegetable  remains  under  this  form  present  themselves  in  various 
geological  positions  and  circumstances,  which  will  be  noticed  in  the 
progress  of  this  work. 

In  the  provinces  of  New  Brunswick  and  Nova  Scotia  they  occur 
in  the  regular  coal  measures.  Mr.  Henwood  has  mentioned  this  in- 
teresting fact — that  lignites,  consisting  of  ferns  and  other  coal  plants 
occur  impregnated  with  rich  vitreous  copper  ore  and  coated  with 

•  Coots  El^mentaire  d'Histoire  NatareUe,  par  M.  F.  S.  Beudant 
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green  carbonate  of  copper,  on  the  Nipisiguit,  near  Bathurst  in  New 
Brunswick.*  These  vegetable  remains  are,  according  to  Mr.  Logan, 
partly  converted  into  coal,  and  partly  replaced  by  gray  sulphuret  of 
copper.  The  same  occurs  in  the  neighbourhood  of  Pictou  in  Nova 
Scotia,  in  considerable  quantities,  and  also  within  the  limits  of  the 
same  coal-field  at  the  Joggins,  on  the  Bay  of  Fundy.  On  the  Nipi- 
simit  it  has  even  been  attempted  to  work  the  deposit  as  a  copper 
mine ;  but,  on  account  of  the  irregular  distribution  of  the  organic 
remains,  the  operations  became  uncertain  and  led  to  the  abandon- 
ment of  the  work.     This  bed  is  from  two  to  four  feet  in  thickness.f 

In  Pennsylvaniay  United  States,  beds  of  vegetable  stems,  impreg- 
nated with  vitreous  copper  and  green  carbonate,  occur  in  the  shale 
or  argillaceous  beds  at  the  base  of  the  Devonian  or  old  Red  Sand- 
stone series.  In  two  or  three  instances,  within  our  own  observation, 
these  were  commenced  to  be  worked  as  copper  mines,  but  the  quan- 
tity of  ore  was  found  insufficient  for  productive  operations.  The 
mineral  occurs  in  the  form  of  rich  gray  sulphuret  of  copper.  So  far 
as  oar  remarks  have  extended,  it  is  only  the  terrestrial  and  not  the 
marine  vegetation  of  this  formation  that  is  cupriferous. 

In  the  State  of  New  Torkj  cupriferous  lignites  occur  in  about  the 
game  geological  position,  in  the  Catskill  mountain  series.  They  con- 
sist, like  the  preceding,  of  vegetable  casts,  replaced  by  gray  sulphuret 
and  carbonates  of  copper.^ 

Professor  Del  Rio  mentions  certain  beds  of  this  character  with 
which  he  had  become  acquainted. 

In  Rvssia^  in  the  carboniferous  beds  which  are  considered  by  Mr. 
Murchison  to  be  of  the  same  age  as  the  Zechstein  of  Germany  and 
the  magnesian  limestone  of  England.  The  flora  is  peculiar  to  it ; 
and  the  fossil  stems  and  leaves  of  plants  are  very  general  indications 
of  copper  ore,  which,  in  the  form  of  gray  oxide  and  green  carbonate, 
is  disseminated  through  or  arranged  around  them. 

The  Kupfer  Schiefer  of  Germany  represents  this  metalliferous 
deposit  on  a  smaller  scale.§ 

In  the  Tyroly  in  the  upper  tertiary  coal  beds  of  the  valley  of  the 
Inn— cupreous  vegetable  fossils  occur.  || 

Thuringia  is  remarkable  for  a  cupriferous  schist,  with  lignites  and 
fossil  fishes. 

In  the  Spanish  Pyrenees^  Mr.  Logan  examined,  within  the  coal 
measures,  a  bed  which  presented  a  combination  of  coal  and  gray  sul- 
phuret of  copper,  in  the  form  of  vegetable  casts.  These  occupied  an 
eighteen  inch  seam,  cropping  out  regularly  and  extensively.  It  was 
then  worked  as  a  copper  mine,  and  promised  a  profitable  return.lT 
In  Irelandj  in  a  bog  on  the  east  side  of  Glendore  Harbour,  the 

♦  Mr.  Henwood  in  Trans.  Royal  Geol.  Soo.  of  Cornwall,  1840. 

t  Report  of  the  Qeologioal  Survey  of  Canada,  May  1,  1845,  p.  63. 

X  Mather's  Fourth  Report  of  New  York  Geology,  p.  229. 

I  Proceedings  Geol.  Soc.  of  London,  Vol.  111.  p.  751.  |  Ibid.  Vol.  I. 

\  Logan's  Report  on  the  Geological  Survey  of  Canada,  May  1, 1845,  p.  64. 


152  INTRODUCTION. 

peat  was  found  to  be  highly  impregnated  with  copper,  which  was  ex- 
tracted from  the  burnt  ashes.'^ 

In  Scotland  and  England^  some  of  the  beds  of  the  old  red  sand- 
stone have  a  green  tinjge,  and  the  more  argillaceous  beds  are  mottled 
with  red  and  green.  The  former  hue  arises  from  the  oxide  of  iron, 
the  diflferent  tints  depending  upon  the  amount  of  iron  in  the  beds  and 
on  its  state  of  oxidation,  while  the  green  colour  is  ascribed  to  the 
presence  of  copper.  Whether  vegetable  casts  occurs  in  these  beds 
as  in  the  United  States,  we  have  not  learned. 


TURBARIES,   PBAT-BOGS — TOURBIEREB,   PEAT-MOSSES. 

In  the  succeeding  pages  will  be  found  copious  details,  (taken  from 
the  foreign  portion  of  the  first  edition,)  in  relation  to  this  useful  com- 
bustible— the  most  recent  deposit,  if  we  may  so  employ  the  term,  but 
nevertheless  by  no  means  the  least  valuable,  of  the  class  of  fuels 
which  we  have  to  bring  under  consideration.  Respecting  the  origin 
of  these  modern  deposits,  which  bear  some  resemblance  to  coal-fields, 
it  is  not  uninteresting  to  trace  the  process  of  their  accumulation  or 
development. 

TurbarieSy  formed  in  depressions  of  the  soil,  where  the  shallow 
waters  constantly  remain,  are  found  dispersed,  here  and  there,  on 
the  surface  of  plateaux  more  or  less  elevated,  or  upon  low  plains, 
and  often  follow  the  direction  of  the  valleys,  whose  hollows  they  fill. 
These  deposits  sometimes  present  several  beds  of  the  combustible, 
separated  from  each  other  by  argillaceous>  sandy,  or  calcareous  mat- 
ters ;  now  and  then  filled  with  the  remains  of  aquatic  or  terrestrial 
mollusques  which  still  live  in  the  country.f 

They  only  originate  under  peculiar  circumstances.  They  are 
formed  neither  in  running  waters,  nor  in  deep  lakes,  nor  in  the  tran- 
sient pools  of  water  which  occasionally  dry  up.  It  is  only  produced 
in  places  where  the  waters  stagnate,  or  are  slowly  renewed,  and  have 
an  inconsiderable  depth. 

The  production  of  peat  is  principally  due  to  the  accumulation  of 
cellular  vegetables,  which  are  constantly  submerged  and  which  mul- 
tiply with  rapidity;  such  as  the  sphagna^  confervse^  &c.  To  these 
are  added  a  great  number  of  terrestrial  vegetables,  which  are  brought 
thither  by  streams,  either  in  their  ordinary  condition,  or  during  in- 
undations. Frequently,  also,  we  find  large  trees,  which  are  buried 
more  or  less  deeply  in  the  moss,  and  particularly  in  the  lower  parts, 
where  they  are  accumulated  upon  the  sands  and  clays  which  form  the 
base.  Sometimes  these  trees  appear  to  be  standing,  but  most  fre- 
quently they  seem  to  have  been  broken  off  on  the  spot,  and  thrown 
down  near  their  roots,  which  are  seen  fixed  at  the  bottom  of  the  tur- 
bary. In  certain  cases  they  are  extremely  numerous,  and  seem  to 
indicate  entire  forests  which  have  been  buried  in  the  same  spot  where 

•  JameBon's  Mineralogy  of  the  Scottish  IbIos. 
I  Beudant,  Geologic,  p.  98. 
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the  J  greWy  before  the  formation  of  the  peat  bog.  All  these  plants 
conform  to  the  existing  vegetation.  They  consist  of  resinous  trees, 
of  oaks,  birch,  sometimes  the  ash,  elms,  &c.  The  first  are  generally 
the  best  preserved ;  they  have,  especially,  maintained  all  their  solidity, 
and  are  only  blackened:  the  others,  on  the  contrary,  are  to  a  certain 
extent,  reduced  to  a  rotten  earth,  which  falls  into  powder  on  drying. 
We  also  frequently  find  the  remains  of  mammiferae  in  these  peat-bogs, 
and  these  commonly  belong  to  animals  of  the  existing  epoch.  These 
are  the  bones  of  oxen,  the  horns  of  stags  and  roe-bucks,  the  tusks  of 
wild  boars,  &;c. 

Turbaries  or  peat-bogs  are  abundant  on  the  surface  of  the  globe, 
in  the  cold  and  temperate  regions,  and  are  distributed  in  basins,  like 
the  coal-fields,  more  or  less  expanded,  at  all  elevations,  and  occupy 
the  various  depressions  of  its  surface.  They  are  even  on  the  sum- 
mits of  mountains,  as  in  the  Alps ;  on  elevated  plateaux,  as  in  the 
centre  of  France ;  or  in  the  lowest  plains,  where  they  cover  somtimes 
immense  spaces,  as  in  Silesia,  Prussia,  Hanover,  Westphalia,  and 
Holland.  Details  will  be  found  under  each  of  these  local  heads  in 
this  volume. 

If  the  majority  of  turbaries  are  formed  on  the  main  land,  and  en- 
tirely by  fresh  water  vegetables,  there  are  others  which  appear  to 
have  been  deposited  in  the  marshes  which  communicate  with  the  sea; 
as  the  greater  part  of  those  in  Holland.  Some  of  these  deposits  con- 
sist of  wrack  or  drifted  sea-weed  and  marine  plants,  such  as  we  still 
see  upon  the  flat  and  sandy  shores  of  the  ocean,  and  particularly 
upon  those  of  Friezeland  and  Jutland. 

It  is  remarked  by  M.  Beudant,  that  the  hypothesis  which  assimi- 
lates the  coal  beds  to  the  turbaries  is  fortified  by  the  different  cha- 
racters which  they  present.  These  are,  on  one  side  the  numerous ' 
debris  of  cellular  cryptogamia,  which  microscopic  examination  dis- 
covers in  such  combustibles  as  turf,  the  trees  standing  rooted  in  the 
jniddle  of  the  deposits,  and  the  remarkable  preservation  of  the  leaves 
in  the  schists ;  on  the  other  the  disposition  in  basins,  more  or  less 
extended,  and  isolated  from  each  other,  surrounded  by  the  earlier 
rocks; — all  circumstances  which  seem  to  indicate  pools  of  water,  and 
marshy  places  formed  in  the  depressions  of  an  open  country.  We 
frequently  also  observe  that  a  certain  number  of  small  independent 
deposits  form  portions  of  a  more  extended  basin;  of  a  species  of 
lake,  filled  with  arenaceous  contemporaneous  matters,  at  the  surface 
of  which  will  be  formed  so  many  separate  heaps  of  combus^ble ;  they 
are,  as  it  were,  inclosed  in  a  species  of  ancient  valleys,  along  whose 
length  they  are  disbursed. 

Certain  deposits  of  lignite  are  evidently  formed  in  the  same  man- 
ner as  coal,  of  which  they  present  the  same  characters,  '^allures;'* 
but  there  are  others  which  exhibit  masses  of  wood,  thrown  pell-mell, 
jnore  or  less  bituminised,  preserving  their  tissue,  buried  by  chance, 
in  the  middle  of  the  sedimentary  deposits ;  reminding  us  of  those 
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which  are  drifted  bj  great  rivers,  which  deposit  them  in  the  lakes, 
or  which  are  transported  to  the  middle  of  the  seas.* 

In  France,  where  every  description  of  fuel  is  valuable,  the  working 
of  the  turf  pits  is  carefully  attended  to,  and,  in  great  measure^  but 
not  entirely,  is  under  the  surveillance  of  government  officers. 

The  usual  process  of  cutting  this  turf  is  as  follows.  When  the 
peat  is  above  the  level  of  the  adjacent  waters,  as  it  is  a  substance 
always  soft  and  easy  to  be  cut,  it  is  worked  by  digging  small  trenches 
with  a  succession  of  steps  or  grades  of  elevation,  whose  height  is  that 
of  the  spade  which  cuts  them,  say  about  one  foot.  These  steps  are 
separated  by  a  breadth  of  at  least  three  feet,  npon  which  the  work- 
men walk  in  file,  one  after  the  other,  taking  off  from  each  side  a 
series  of  prisms  of  about  five  inches  in  thickness.  These  prisms  are 
immediately  collected  by  the  porters,  chargeurSj  who  follow  the  cut- 
ters with  wheelbarrows. 

To  raise  thus  a  line  of  prisms  from  the  whole  length  of  a  step  or 
bench,  is  what  is  called  raising  a  point  of  turf.  The  labourers  can 
follow  on  the  same  step,  gradin,  in  working  out  the  successive  points. 

The  extracted  turf  is  carried  to  the  drying  floors,  in  the  driest  and 
best  ventilated  places  in  the  vicinity.  At  first  they  deposit  these 
prisms  of  turf  flat  on  the  ground,  like  bricks,  and  superposed  to  a 
trifling  height ;  then,  when  they  have  acquired  sufficient  consistence, 
they  are  piled  in  Walls  open  to  the  day,  about  three  feet  in  height, 
which  form  a  series  of  broken  lines,  in  such  a  manner  as  to  present 
solidity,  and,  at  the  same  time,  to  permit  the  air  to  circulate  without 
the  wind  being  able  to  upset  them.  It  is  only  after  complete  desic- 
cation, that  they  are  able  to  pile  the  peat  in  the  form  of  stacks, 
which  are  then  thatched  with  stubble,  to  prevent  deterioration ;  for 
if  it  has  not  been  well  dried,  it  will  heat,  and  if,  on  the  contrary,  it 
attain  a  point  of  desiccation  too  advanced,  it  will  be  crushed  so  as  to 
occasion  much  waste. 

If  the  peat-bog  be  again  covered  by  water,  there  will  be  a  renewal 
of  its  original  condition,  but  very  often  the  workmen  are  compelled 
to  work  beneath  the  surface  of  the  water,  after  having  lowered  its 
level  by  every  possible  means. 

The  consistence  of  the  turf  being  very  slight  when  first  withdrawn 
from  the  water,  they  employ,  in  extracting  it,  implements  called 
louchetBy  whose  forms  are  designed  to  increase  the  adhesion  of  the 
cutting  surfaces  to  the  matter  cut.  The  common  louchet  is  a  spade 
with  a  lateral  wing  or  flange,  making  an  angle  with  the  surface. 
With  a  single  cut,  this  tool  can  detach  a  prism  of  turf  whose  angular 
surface  facilitates  the  raising.  Other  louchets  carry  a  fork  with  a 
spring,  which  is  designed  to  press  the  prism  of  peat  against  the  sur- 
face of  the  blade. 

In  Bavaria,  towards  the  sources  of  the  Mein,  the  peat-beds  are 
from  six  to  twelve  feet  thick.     The  turf  is  mossy,  and  contains 

•  Beudant,  Coura  El^mentairo  d'Hiatoire  Naturelle,  p.  115. 
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nnmerotis  buried  and  decomposed  trees ;  among  whose  remains  we 
are  still  able  to  recognize  many  existing  species.'*' 

It  may  be  seen  from  the  numerous  facts  which  have  been  accumu- 
lated from  the  foreign  portion  of  the  first  edition  of  this  work,  how  far 
they  sustain  a  theory  which  supposes  a  zone  or  belt  of  coal  vegetation 
around  the  earth.f 

A  difficulty  here  presents  itself  at  the  outset,  by  reason  of  the 
comprising  under  one  common  denomination  of  coal,  deposits  of  very 
different  ages.  It  is  true  that  carboniferous  formations  appear,  at 
intervals,  in  almost  every  quarter  of  the  habitable  globe,  but  the 
more  recently  produced  coals  and  lignites  have  no  apparent  con- 
formity with  the  arrangement  of  the  true  coal  beds. 

The  greater  part  of  the  basins  of  true  coal  is  decidedly  limited  to 
the  space  between  the  Tropic  of  Cancer  and  the  Arctic  circle.  But 
the  coals  of  later  epochs, — those  from  the  oolites  up  to  the  tertiary 

Eeriods,  obey  no  such  law  of  arrangement.     They  are  found  in  both 
emispheres,  extending  almost  from  pole  to  pole,  and  crossing  the 
range  of  the  old  coal  formations  almost  at  right  ansles. 

Thus  we  have  detached  coal  deposits  of  later  origin  than  those  of 
true  coal  and  we  have  occasional  accumulations  of  tertiary  lignite  or 
brown  coal  southward  as  low  as  S.  lat.  50^,  and  as  high  northward 
as  N.  lat.  70^,  embracing  the  extreme  accessible  points  upon  our 
globe. 

There  is  an  immense  range,  although  with  many  interruptions,  ex- 
tending in  a  north-west  direction,  over  nearly  half  the  circumference 
of  the  globe,  from  New  Zealand,  Australia,  Borneo,  Siam,  Ava,  and 
Bormah,  and  across  Hindostan,  and  by  the  Caspian  and  Black 
Seas,  across  Europe,  even  to  the  Baltic. 

We  are  by  no  means  certain,  in  many  cases,  of  the  relative  ages 
of  what  passes  under  the  ordinary  denomination  of  coal,  and  besides 
many  extensive  deposits  have  received  no  scientific  examination.  But 
we  know,  for  instance,  that  brown  coal  exists  as  far  to  the  southward 
as  Kerguelen's  Land,  and  at  each  extremity  of  North  and  South 
America  and  Asia,  and  of  Africa,  at  the  Cape  of  Good  Hope,  and 
Algeria;  throughout  Europe,  and  on  both  shores  of  Greenland. 
Lignite,  apparently  of  the  same  age,  stretches,  at  intervals,  through 
12^  degrees  of  latitude,  and  along  both  the  American  continents, 
from  the  Straits  of  Magellan  to  the  Arctic  Ocean. 

We  need  not  repeat  here  that  these  newer  coals  are  at  once  dis- 
tinguished by  their  inferior  calorific  power;  while  the  naturalist 
recognizes  them  by  their  geological  associations  and  by  the  peculiar 
animal  and  vegetable  races  which  characterise  the  epoch  of  their  for- 
mation. 

The  subject  of  peat  and  its  various  uses  being  of  much  importance, 
tlie  Editor  has  inserted  the  following  abstracts  of  the  numerous  re- 

*  Bnntt,  Q^logie  appliqn^e,  p.  380. 

t  An  BiMT  on  Organio  Remains,  hj  Thomas  Gilpin,  PhUadelpbia,  1848. 
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ports  contaioed  in  the  former  edition  nnder  the  heads  of  Lrdasd, 
France,  Bohemia,  Prussia,  &c. . 

IRELAND. 

Turf,  (English;)  Peat,  (Scotch;)  Torf,  (German;)  ISwcrfc, 
(French;)  Turhary,  (a  peat  bog,)  from  the  Latin. 

So  excellent,  plentiful  and  cheap  is  this  description  of  fuel  in  Ir^ 
land,  that  our  sketch  would  indeed  be  incomplete  did  we  omit  to 
mention  it.  Its  abundance  and  accessibility  to  the  rast  mass  of  the 
poorer  classes,  renders  it  of  no  small  importance  among  the  natural 
resources  of  the  island.  Not  only  is  it  the  common  fuel  of  the  poor 
in  the  interior,  and  indeed  of  all  classes  in  some  districts,  but  it  is 
also  brought  in  barges  by  the  grand  canal,  and  consumed  to  a  grett 
amount  along  with,  or  instead  of  coal,  in  the  capital  itself.'^ 

So  extensive  is  the  supply  of  peat  in  Ireland,  that  it  has  been  esti- 
mated to  occupy  one-seventh  of  its  entire  surface.  One  of  the  mosses 
of  the  Shannon  is  described  by  Dr.  Boase  to  contain  one  hundred  and 
fifty  square  miles. 

The  supposed  deficiency  of  good  coal  in  Ireland  is  less  felt  as  re- 
gards domestic  than  manufacturing  purposes.  Mr.  John  Glasson, 
1845,  has  stated  that  Ireland  has  two  canals,  running  from  Dublin, 
through  2,000,000  acres  of  turf  bog.  He  mentions,  among  other  in- 
stances of  the  value  of  this  combustible,  that  a  distillery  companj) 
by  the  judicious  management  of  a  bog,  had  their  steam  power  for 
half  the  cost  it  would  have  been  for  coals ;  and  were,  at  the  same 
time,  making  an  estate  of  reclaimed  land  for  themselves.t 

The  red  peat  bogs,  which  form  so  remarkable  a  feature  of  this 
country,  are  chiefly  comprised  in  the  great  central  plain  of  Ireland* 
Unlike  the  English  mosses,  they  are  rarely  level,  but  undulating; 
and  in  Donegal,  there  is  a  bog  which  is  completely  diversified  iritb 
hill  and  dale. 

These  bogs  consist  of  moist  vegetable  matter,  containing  a  great 
deal  of  stagnant  water ;  and,  after  heavy  rains,  fogs,  &c.,  sometimes 
burst,  and  inundate  or  overwhelm  the  adjoining  country.^ 

At  the  meeting  of  the  British  Association  in  1842,  Mr.  Griffith 
illustrated  the  mode  in  which  he  considered  the  coal  measures  had 
been  formed,  by  describing  the  general  condition  of  the  peat  bogs  of 
Ireland.  They  appeared  to  occupy  basins  which  had  originally  been 
lakes,  but  the  peat  moss  had  grown  up  to  the  level  of  the  water,  and 
afterwards,  by  capillarity,  rose  twenty  or  thirty  feet  higher.  The 
bases  of  these  bogs  consisted  of  clay,  covered  by  a  layer  of  peat, 
which  is  composed  of  rushes  and  flags.  Above  this  is  another  bed  of 
peat,  closely  resembling  cannel  coal,  possessing  a  conchoidal  fracture^ 
and  hard  enough  to  he  worked  into  snvff  boxes.     It  yielded  twenty- 


•  History  of  Fossil  fuel. 

t  Ibid.,  Janiianr  Sd,  1846. 

4  M«<)iiUoeh'i  Qtofn^pliiMa  Gaiettoer.  Also  his  StatUtics  of  the  British  Bmpire,  VoL  I. 
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£7e  per  cent,  of  ashes,  and  contained  a  large  proportion  of  oxide  of 
iron. 

The  bed  was  covered  with  black  peat,  containing  branches  and 
twigs  of  fir  or  pine,  oak,  jew,  and  hazel — only  the  bark  being  left; 
snd  where  whole  trees  occurred,  the  roots  were  entirely  gone.  The 
surface  was  formed  of  ordinary  bog  moss,  {sphaffnum,)  nearly  white. 
The  whole  amount  of  peat  in  the  bog  to  which  Mr.  Griffith  referred 
^oald,  he  thought,  form  a  coal  seam  at  least  three  or  four  feet  thick.* 
We  have  seen  a  recent  statement  to  the  effect  that  the  area  of  peat 
land  in  Ireland  is  now  partly  diminished ;  some  of  the  bogs  being  re- 
claimed and  converted  into  arable  land,  and  others  are  exhausted, 
drained,  or  dug  out.f 

County  Clare, — The  bog  of  Douragh,  eastward  from  the  Fergus, 
affords  the  principal  supply  of  turbary  to  Ennis  and  Clare.   The  bogs 
in  this  district  abound  in  timber.     A  fir  tree,  measuring  thirty-one 
to  thirty-eight  inches  in  diameter,  by  sixty-eight  feet  in  length,  was 
some  time  since  raised  from  a  bog  near  Kilrush.     The  mode  of  find- 
ing bog-timber  is  rather  remarkable.     It  is  ascertained  that  the  dew 
does  not  lie  on  the  part  of  the  bog  immediately  above  a  tree,  as  it 
does  elsewhere.     Its  position  can  thus  be  easily  ascertained  before 
the  dews  rise  in  the  morning,  when  the  finder,  after  probing  with  a 
bog-auger,  to  ascertain  whether  the  wood  be  sound,  marks  the  spot 
▼ith  a  spade,  and  proceeds  to  raise  the  timber  at  his  leisure.^ 

The  series  of  extensive  bogs  in  the  central  part  of  the  island, 
though  separated  from  each  other,  have  received  the  common  name 
of  "the  Bog  of  Allen.*' 

They  vary  infinitely  in  wetness,  also  in  depth,  composition,  &c. 
They  rest,  in  general,  upon  a  stratum  of  blue  clay,  based  on  lime- 
stone, and  are  invariably  above  the  Jevel  of  the  sea.  Their  greatest 
elevation,  however,  does  not  exceed  four  hundred  and  eighty-eight 
feet;  the  mean  elevation  being  two  hundred  and  fifty  feet. 

The  drainage  and  cultivation  of  these  extensive  portions  of  the 
surface  of  Ireland,  have  long  been  regarded  as  objects  of  great 
national  importance,  and  frequent  attempts  have  been  made  to  show 
that  they  might  be  effected  at  no  very  great  expense.  But  there  are 
few  examples  in  any  part  of  the  island,  and  those  under  very  pecu- 
liar circumstances,  of  successful  bog  cultivation.  The  attempts 
hitherto  made  to  drain  the  bogs  in  Ireland,  have  not  been  very  ad- 
vantageous; and  even  had  they  succeeded,  it  is  doubtful  whether 
they  would  have  produced  any  considerable  return.  It  is,  indeed, 
by  no  means  clear,  supposing  them  to  be  quite  dried,  that  they  would 
not,  in  most  instances,  be  rendered  still  more  worthless  than  they  are 
U  present.§ 

These  bogs  are,  however,  not  without  their  value.  They  supply 
the  inhabitants  extensively  with  their  fuel.    In  those  parts,  indeed, 

*  Meeting  of  the  British  Association  in  1842. 
t  Mining  Journal,  October,  1845. 


t  Penny  CyolopsDdia,  arU  Clare. 

(  Wakefield's  Account  of  Ireland,  p.  105. 
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where  bogs  are  scarce,  they  are  the  most  yaluable  properties  in  the 
country.  In  not  a  few  localities,  thej  have  been  wholly  cut  oat; 
and  where  this  is  the  case,  and  other  bogs  are  not  easily  accessible, 
the  inhabitants  have  sustained  great  privations  from  the  want  of 
fuel.* 

Aoreib 

Cultivated  land  in  Ireland,      ....    14,608,478 

Unimproved  mountains  and  bogs,        ...      5,840,786 

19,944,209 
Lakes,  -  -  -  -  -  -         466,899 


Out  of  this  aggregate,  coal,  more  or  less,  is  1  i  -t  gg  j  goo+ 
estimated  to  extend  beneath,  j        '         9       9       T 

The  parliamentary  commission  to  inquire  into  the  nature  and  ex- 
tent of  the  several  bogs  in  Ireland,  and  the  practicability  of  draininff 
and  cultivating  them,  reported  in  1814^  that  ^^  the  extent  of  peat  sou 
in  Ireland  exceeds  2,881,000  English  acres,  of  which  at  least  there 
are  of  flat  red  bog, 

1,676,000  acres,  the  most  valuable.^ 
Of  mountain  bogs  on  the  sur- 1  j  256,000    do. 
face  of  the  uplands,  j    '       ' 

Total,     -        -        -     .  -        2,831,000    do. 

Total  area  of  Ireland,      -      20,399,608    do. 

Mr.  Bicheno  remarks,  that  '^  the  rainy  climate  of  Ireland,  and  the 
wet  occupations  of  the  people,  with  the  nature  of  their  food,  make  a 
fire  more  important  to  them  than  to  most  others ;  and,  in  fact,  is  fre- 
quently the  substitute  for  clothing,  bedding,  and,  in  part,  shelter. 
Had  it  not  been  for  the  bog,  the  measures  taken  in  former  times  to 
extirpate  the  nation,  might  probably  have  succeeded :  but  the  bog 
gave  them  a  degree  of  comfort  upon  easy  terms,  and  enabled  them  to 
live  under  severe  privations  of  another  kind."§ 

Mr.  Griffith,  II  from  his  own  observation  during  twenty  years,  states 
an  example  of  peat  bog  having  grown  at  the  rate  of  two  inches  every 
year ; — an  instance,  probably,  of  excessive  growth,  under  peculiarly 
favourable  circumstances,  yet  valuable  in  its  direct  testimony  to  the 
fact  that  bog,  fitly  circumstanced,  still  continues  to  grow  with  undi- 
minished vigour.! 

*  McColloch,  Qasetteer. 

MoCuUoch's  Statistics  of  the  British  Empire,  Vol.  I.  p.  329. 

Fourth  Report,  28th  April,  18U. 

Ireland  and  its  Economy,  p.  28. 

Mr.  Griffith,  in  the  "Bor  Reports." 

Ordinance  Survey  of  the  County  of  Londonderry,  1837,  p.  7. 
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We  have  seen  an  estimate  in  circulation,  by  which  it  is  shown  how 
important  to  Ireland  are  her  peat  bogs,  in  furnishing  a  valuable  fuel, 
independent  of  her  deposits  of  anthracite  and  bituminous  coal.  Ac- 
cording to  this  calculation,  the  space  occupied  by  bog,  in  Ireland,  is 
2,830,000  acres. 

If,  howeyer,  the  quantity  capable  of  being  made  into  turf  be  taken 
as  low  as  2,000,000  acres,  and  at  the  average  depth  of  three  yards, 
the  mass  of  fuel  which  they  contain,  estimated  at  550  pounds  per 
cubic  yard,  when  dry,  amounts  to  the  enormous  sum  of  6,338,666,666 
tons. 

Taking,  therefore,  the  value  of  turf  as  compared  with  that  of  coal, 
namely,  as  9  is  to  54,  the  total  amount  of  turf  fuel  in  Ireland,  is 
equivalent,  in  power,  to  above  470,000,000  tons  of  coal ;  which,  at 
twelve  shillings  per  ton,  is  worth  about  X280,000,000  sterling,  or 
»1,335,000,000,  U.  S. 

Species  of  Lignites  found  in  the  IrisJi  Peat  bogs. — With  respect 
to  the  trees  which  are  so  frequently  found  in  the  Irish  bogs,  Mr. 
Aher  remarks :  '^  Such  trees  have  generally  six  or  seven  feet  of  com- 
pact peat  under  their  roots,  which  are  found  standing  as  they  grew ; 
evidently  proving  the  formation  of  peat  to  have  been  previous  to  the 
growth  of  the  trees."*     In  the  bogs  in  the  vicinity  of  Londonderry, 
according  to  the  report  of  the  Ordinance  Survey,  in  1837,  the  fact 
above  stated  may  be  verified  in  relation  to  fir  treeSj  the  lowest  layer 
of  which  is  underlaid  by  from  three  to  five  feet  thick  of  turf.     Not 
so,  however,  with  oaiSy  as  their  stumps  are  commonly  found  resting 
on  the  gravel  at  the  base  or  on  the  sides  of  the  small  hillocks  of  gra- 
vel and  sand,  which  so  often  stud  the  surfaces  of  boss,  and  have  been 
aptly  called  "islands'*  by  Mr.  Aher,  and  "hummocks"  by  the  Ame- 
ricans of  the  south.    It  is  a  remarkable  fact,  although  very  common, 
that  successive  layers  of  trees  or  stumps,  in  the  erect  position,  and 
furnished  with  all  their  roots,  are  found  at  distinctly  different  levels, 
and  at  a  small  vertical  distance  from  each  other. f 

We  have  seen  that  the  bogs  contain  two  important  families  of  trees, 
— the  resinous  or  coniferous  trees,  which  grew  in  successive  layers 
or  tiers  upon  the  ancient  surfaces  of  peat ;  and  the  hard-wooded,  non- 
resinous  trees,  which  grew  upon  the  gravel  at  the  original  base.  Of 
the  former,  the  prevailing  tree  was  the  common  Scotch  pine  or  fir, 
pinus  sylvestris  ; — of  the  latter,  the  oak,  quercus  rohiVy  prevailed. 

We  may  be  permitted  to  note  here,  that  in  a  "  Notice  of  a  Sub- 
marine Forest  in  Cardigan  bay,  North  Wales,"  the  author  remarks 
on  the  occurrence  therein  of  the  pinus  sylvestris,  although  the  Scotch 
fir  is  now  excluded  from  the  native  flora.| 

MISCELLANEOUS   NOTES   ON   PEAT   FORMATIONS. 

Mr.  Jameson  has  a  remark  that  we  must  not  overlook ;  that  peat 

•  Mr.  Aher,  in  the  "Bog  Reporta." 

t  Ordinance  Survey  and  Report  of  the  County  of  Londonderry. 

t  Ret.  James  Tatea : — Prooeedlngs  Geol.  Soo.  London,  Vol.  L  p.  407. 
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is  peculiar  to  cold  or  cool  climates ;  and  thus  nature  has  provided 
the  constant  means  of  supplying,  through  this  source,  the  necessities 
of  the  people  who  occupy  those  climates,  and  who  continually  require 
fuel. 

In  Scotland,  it  is  observed  that  the  peat  at  the  bottom  of  a  moun- 
tain is  more  decomposed  than  that  which  occurs  at  its  top ;  and  that 
the  lignites  found  in  turf  bogs  or  mosses,  are  more  sound  upon  the 
summit  of  a  mountain  than  at  its  base.  It  is  also  observed  that  the 
peat  of  the  south  of  England  is  more  decomposed  than  that  of  the 
north  of  Scotland :  and  the  peat  of  France  has  more  of  the  coaly  ap- 
pearance than  that  of  England. 

As  we  advance  towards  the  warmer  climates,  vegetable  matter  is 
more  rapidly  decomposed,  until,  at  the  tropical  regions,  the  putre- 
faction of  animal  and  vegetable  matters  is  so  rapid,  that  it  prevents 
the  formation  of  any  body  of  the  substance  and  structure  of  peat."" 

Cupreous  Peat  and  Lignites. — We  add  one  curious  fact  in  con- 
nection with  peat.  In  1812,  there  existed  a  bos  on  the  east  side  of 
Glendore  harbour,  in  Ireland,  which  was  so  mucn  impregnated  with 
copper^  that  forty  or  fifty  tons  of  dried  peat,  when  burned,  yielded 
one  ton  of  ashes,  containing  from  ten  to  fifteen  per  cent,  of  copper. 

A  parallel  case  recently  occurred  in  North  Wales,  where  a  solution 
of  copper,  which  was  let  loose  by  accident  upon  an  adjacent  peat 
bog,  affected  and  impregnated  the  vegetable  fibre  in  preference  to 
the  accompanying  soil.  Mr.  Murchison  conceives,  with  regard  to 
the  dissemination  of  copper  through  the  vegetable  matter,  or  its 
arrangement  around  the  thicker  branches  of  the  fossil  plants  in  the 
thin  coal  beds  of  the  Zechstein  of  Permin,  Russia,  that  they  attracted 
around  them  the  cupriferous  matter  contained  in  the  transporting 
currents. 

Silicified  or  calydonized  Peat^  is  noticed  as  occurring  in  Iceland, 
with  hyalite  or  opalized  mosses,  by  M.  Eugend  Robert.f 

Uses  and  adaptation  of  Peat  to  various  economical  purposes. 

Charred^  coked^  or  carbonized  Peat. — This  substance  can  be 
charred,  and  rendered  fit  to  be  used  like  charcoal,  in  cookery  and 
other  domestic  purposes,  in  the  same  way  as  wood  or  coal  is  charred, 
and  in  much  less  time. 

For  ordinary  purposes,  it  is  charred  by  some  families  on  the  kitchen 
fire,  thus : — take  a  dozen  or  fifteen  peats,  and  put  them  upon  the 
top  of  the  fire,  upon  edge.  They  will  soon  draw  up  the  coal  fire, 
and  become  red  in  a  short  time ;  after  being  turned  about,  once  or 
twice,  and  they  have  ceased  to  smoke,  they  are  sufficiently  charred, 
and  may  be  removed  to  the  stoves.  By  following  this  plan  you  k^ep 
np  the  kitchen  fire,  and  have,  at  the  same  time,  with  very  little 
trouble,  a  supply  of  the  best  charred  peat,  perfectly  free  from  smoke ; 
and  the  vapour  is  by  no  means  so  noxious  as  charcoal  made  from 


•  Jameson's  Mineralogy  of  the  Scottish  Isles,  p.  162. 

f  BoUetin  de  U  Society  G^ologiqne  do  Fnnoe,  tome  XL  p.  850. 
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wood.     PeatSy  charred  in  this  way  may  be  used  in  a  chafer,  in  any 
room,  without  danger  arising  from  the  vapour.* 

For  the  production  oi  gunpowder ^  many  varieties  of  peat  are  supe- 
rior to  the  charcoal  of  doffwood  and  alder. 

Yox  ga»^  its  properties  have  been  tested  in  Dublin,  PaVis,  and  Ply- 
moath ;  yielding  about  the  same  as  the  Newcastle  coal,  but  its  light 
is  superior  in  brilliancy  and  power. 

For  pavements^  when  combined  with  an  artificial  asphaltum,  com- 
posed of  carbonate  of  lime  and  coal  tar,  it  forms  a  solid  and  elastic 
road,  superior  in  many  respects  to  native  asphaltum.  The  tendency 
of  this  artificial  asphalte  to  crack  and  break,  is  counteracted  by  the 
strong  fibre  of  the  turf;  which,  if  added  to  the  chalk  and  tar,  wbile 
warm,  acts  as  a  binder  when  the  mass  is  cooled,  and  obviates  its 

brittleness.f 

AnalysiB  of  Irish  peaty  of  an  inferior  quality,  from  the  Bog  of 
Allen ;  made  with  a  view  to  ascertain  its  calorific  power,  by  Mr.  C. 
Cowper,  of  London.  The  experiment  was  pursued  by  the  litharge 
^t,  recommended  by  Berthier.  This  consists  in  mixing  a  given 
Weight  of  the  fuel  with  a  sufficient  quantity  of  litharge,  and  heating^ 
It  in  a  crucible ;  the  heating  power  is  in  proportion  to  the  quantity 
of  lead  reduced. 

By  Mr.  Cowper's  experiments,  the  following  comparative  results 
^ere  obtained,  being  averages  of  six  or  eight  experiments  each. 

10  grs.  of  good  Newcastle  coal  gave      -            -  284  grs. 

10  grs.  of  oven  coke,     -            -            -            -  802  grs. 

10  grs.  of  common  peat,             ...  144  grs. 

10  grs.  of  same,  coked  in  a  crucible,      -            -  259  grs. 

"  The  foregoing  analysis  is  founded  upon  a  well  known  fact,  that 

the  quantity  of  heat,  generated  during  the  combustion  of  any  fuel,  is 

in  exact  relation  to  the  quantity  of  oxygen  consumed  in  the  process. 

Hence,  in  order  to  ascertain  the  relative  calorific  power  of  different 

kinds  of  fuel,  it  is  only  necessary  to  ascertain  the  quantity  of  oxygen 

^hicheach  consumes  in  burning."^ 

These  experiments  show  that  seven  tons  of  peat  coke  are  equal  to 
^  tons  of  good  coal  coke. 
Professor  Everitt's  experiments,  similarly  conducted,  show  that 

10  grs.  of  peat  coke,  picked  surface,  gave  -    277  grs. 

10  grs.  of  peat  coke,  lower  strata,  gave  -    260  grs. 

10  grs.  of  pressed  peat,  gave     -  -  -    137  grs. 

Application  of  Peat  to  Iron  Making. 

It  has  been  asked,  can  peat  be  advantageously  used  in  the  manu- 
^tore  of  iron  7     Generally  speaking,  the  answer  has  been  in  the 

*  Lovdoo'8  EncydopedU  of  Agrienliure,  1831,  p.  747. 

t  Vtfmer's  Maguine,  Vol.  XVII. 

t  BjTBa  on  Compressed  Peat,  Boston,  1841,  p.  11. 
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negative.  Yet  experience  proves  that  in  such  a  matter  we  ought  no 
to  pronounce  an  absolute  opinion. 

The  history  of  the  making  of  iron  with  bituminous  coal  or  coke,  i 
the  most  striking  instance  of  this  truth.  The  English  forge-master 
maintained  with  all  the  energy  of  conviction,  that  pit-coal  coul 
never  be  used  in  the  fabrication  of  iron ;  and  they  treated  with  ridi 
cule  all  who  made  such  attempts.  We  have  witnessed  the  triumphs 
results,  and  its  universal  and  successful  application.  So  also  witl 
the  employment  of  anthracite  or  stone  coal  in  the  process  of  iroi 
making.  It  had  baffled,  for  a  long  series  of  years,  every  attempt  t 
employ  it;  and  but  a  short  time  ago  it  was  pronounced  so  bui 
rounded  with  difficulty  as  to  be  impracticable.  We  now  see  that  i 
is  managed  with  equal  or  even  more  facility  than  with  the  bituminou 
coal. 

We  shall  show,  in  the  progress  of  these  pages,  that  it  is  not  onlj 
practicable  to  employ  peat  as  the  fuel  in  fabricating  iron,  but  that  a 
the  present  moment,  it  is  absolutely  in  full  operation  on  an  extensiv 
scale ;  not  only  in  high  furnaces,  but  in  puddling  and  refining ;  ii 
cubilot  and  in  reverberatory  furnaces ;  in  forges ;  in  fact,  in  nearl; 
all  the  processes  of  iron  manufacture. 

The  countries  where  this  combustible  is  so  employed,  on  a  larg 
scale,  are  France,  Bohemia,  Bavaria,  Westphalia,  Wurtemberg,  an< 
in  several  adjacent  provinces ;  thus  settling  this  question  in  the  onl; 
way  it  ought  to  be  answered ;  practically  and  successfully. 
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Locality  and  Description. 


Scotch  peat,  raw  state. 
Bog  of  Allen,  Ireland. 
Carbonized  peat, 
Raw  state. 

Bohemia,  carbonized, 
carbonized  ? 
Wurtemberg,  raw  state. 
Maine,  U.  8.,  raw  state. 
Ardennes,  France,  raw. 
Basse- Alpes,  France,  raw. 


In  a  pamphlet  on  this  subject,  republished  by  Mr.  Alex.  S.  Byrn< 
he  remarks  that  charcoal  iron  is  the  best  known  at  present  in  th 
markets ;  and  that  such  is  its  value  and  superiority,  that  large  quai 
tities  are  annually  imported  into  England  from  India  and  Chini 
and  sold  at  the  enormous  price  of  <£36  [8173]  per  ton.  Mr.  Byrn 
contends  that  Peat  Coke  is  of  still  greater  value  than  the  bei 
charcoalj  and  that  in  the  manufacture  of  iron  it  stands  unrivalled  a 
a  fuel. 

When  properly  compressed,  two  tons  of  peat  coke  occupy  no  mor 
space  than  one  of  charcoal :  consequently,  where  intensity  of  heat  i 
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an  object,  a  mach  higher  temperature  can  be  obtained  from  peat  coke 
than  from  the  hardest  and  closest  charcoal.* 

Professor  Everitt's  investigations  of  the  common  Lancashire  peat 
slow  that  in  regard  to  comparative  specific  gravity — 

Compressed  peat  possesses  ...    1.160 

Less  pressed,         -  -  -  -  -      .910 

Peat  coke,  hard  pressed,    ...  -    1.040 

Less  pressed,         .....      .913 

Charcoal  from  hard  woods  -  -      .400  to  .625 

Hence  it  appears  that  the  coke  prepared  from  compressed  peat  is 
nearly  double  the  density  of  ordinary  charcoal.  In  common  prac- 
tice it  is  estimated  that  100  lbs.  of  charcoal  occupy  the  same  space 
18  200  lbs.  of  coke.  Peat  coke  would  occupy,  weight  for  weight,  the 
same  space  as  common  coke. 

Professor  Everitt  adds,  that  ^^  where  bulk  of  stowage  and  high  in- 
tensity of  heat  are  important  considerations,  the  peat  coke  is  superior 
to  wood  charcoal."  Moreover,  the  density  of  peat  coke,  by  means 
of  a  stamper  press  and  the  use  of  heat,  can  be  carried  up  to  1.359, 
which  increases  the  comparison  in  its  favour. 

The  admixture  of  peat,  even  in  its  natural  state,  with  common 
coke,  in  smelting  iron,  materially  improves  its  quality;  in  some  in- 
stances changing  the  pig  metal  from  the  state  of  ''white  iron"  to  that 
of  "gray  iron,"  technically  called  "foundery." 

Good  peat  is  shown  to  be  preferable  to  any  other  fuel,  not  only 
for  the  process  just  mentioned,  but  in  welding,  and  for  softening  steel 
plates,  &c. 

For  the  finer  iron  works,  turf  and  turf-charcoal  are  known  to  be 
better  than  wood  charcoal.  Dr.  Kane  shows  that  the  precious  Baltic 
iron,  for  which  from  £15  to  <£35  per  ton  is  given,  could  be  equalled 
by  Irish  iron,  smelted  by  Irish  turf,  for  j66,  6«.  per  ton.f 

From  another  source  we  learn  that  iron,  manufactured  with  peat 
fuel,  is  more  malleable  than  Swedish ;  and  that  tools  made  from  it 
ire  of  a  superior  quality.  It  has  been  doubted  whether  peat  can  be 
used  in  the  puddling  furnace,  but  with  a  diminished  produce;  yet  the 
working  of  iron  by  this  fuel  is  known  to  improve  its  quality,  and  the 
welds,  especially,  are  superior  to  those  made  with  coal.!J! 

It  has  been  proved  that,  after  peat  has  been  well  carbonized,  it 
may  be  employed  in  puddling  and  reverberatory  furnaces,  and  forges. 
As  to  its  use  in  blast  furnaces,  peat,  which  is  the  lightest  of  all  coals, 
would  consequently  seem  to  be  the  least  fitted  for  the  reduction  of 
ore8.§  But  even  this  difficulty  has,  in  great  measure,  been  surmounted 
in  the  high  furnaces  of  Germany. 

M.  y.  Lamy  has  made  a  series  of  experiments  to  determine  the 


*  ObMrraiiom  on  the  ufei  and  advantagei  of  compreMed  peat,  by  Alex.  S.  Bjrne,  1S41, 
tbridfi^d  from  the  American  Repertory, 
t  The  IndnBtrial  Resources  of  Ireland,  by  Robert  Kane,  M.  D.,  1844. 

Mining  Journal,  Dec.  6th,  1845. 

On  the  applicability  of  peat  to  manafacturing  iron— Mining  ReTiaw,  1840,  p.  46. 
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quantity  of  heat  given  ont  by  peat,  in  burning,  compared  with  other 
combustibles:  the  results  are  as  follows: 

One  kilogramme,  or  2^  lbs.,  of  the  varieties  of  fuel  mentioned 
below,  evolved  of  caloric  the  following  parts : 


Wood  charcoal,  75  parts. 

Coal-coke,  66 

Charred  peat,  63 

Raw  peat,  25  to  80 


a 


Bituminous  coal,  60  parts. 

Charred  wood,  89 

Dry  wood,  86 

Wood  with  ^th  moisture,  27 


a 


Thus,  as  regards  charred  peat,  or  turf  charcoal,  it  appears  pre- 
ferable to  coal  in  the  manufacture  of  iron,  and  is  almost  equid  to 
wood  charcoal. 

Compressed  peat,  dried  in  a  furnace,  could  be  used  with  decided 
advantage  in  a  puddling  furnace.*  In  fact,  it  is  alrefidy  in  extensive 
use,  and  the  results  have  been  very  carefully  investigated  by  men  of 
science,  as  well  as  of  profound  practical  attainments,  more  especially 
in  the  iron  districts  of  the  Austrian  Empire. 

Prepared  Turf  or  Peat  for  steam  purposes^  and  in  variotu  pro* 
cesses  of  working  iron  and  steel. — A  patent  has  been  obtained  by 
Mr.  Williams,  managing  director  of  the  Dublin  Steam  Navigation 
Company,  for  a  method  of  converting  the  lightest  and  purest  beds  of 
peat  moss,  or  bog,  into  the  four  following  products :  each  of  which 
possesses  very  valuable  properties. 

1.  A  brown  combustible, — solid — denser  than  oak. 

2.  A  charcoal,  twice  as  compact  as  that  of  hard  wood. 
8.  A  factitious  coal. 

4.  A  factitious  coke. 

Mr.  D'Ernst,  artificer  of  fire-works  to  Vauxhall,  has  proved,  by 
the  severe  test  of  coloured  fires,  that  the  turf  charcoal  of  Mr.  Wil- 
liams is  twenty  per  cent,  more  combustible  than  that  of  oak.  Mr. 
Oldham,  engineer  of  the  Bank  of  England,  has  applied  it  in  soften- 
ing his  steel  plates  and  dies,  with  remarkable  success. 

jBut  one  of  the  most  important  results  is,  that  with  ten  cwts.  of  the 
factitious  coal,  the  same  steam  power  is  now  obtained,  in  navigating 
the  company's  ships,  as  with  seventeen  and  a  half  cwts.  of  pit  coal, 
alone ;  thereby  saving  thirty  per  cent,  in  the  stowage  of  fuel.  What 
a  prospect  is  thus  opened  of  turning  to  admirable  account,  the  now 
unprofitable  bogs  of  Ireland ;  and  of  producing,  from  their  inexhausti- 
ble and  reproductive  stores,  a  superior  fuel,  for  every  purpose  of  arts 
and  engineering  If 

From  the  experiments  of  Mr.  Le  Sage,  charred  ordinary  turf  seems 
to  be  capable  of  producing  a  far  more  intense  heat  than  common 
charcoal.  It  has  been  found  preferable  to  all  other  fuel  for  case- 
hardening  iron ;  tempering  steel ;  forging  horse-shoes ;  and  welding 
gun  barrels.^  Since  turf  is  partially  carbonized  in  its  native  state, 
when  it  is  condensed  by  the  hydraulic  press,  and  fully  charred,  it 


♦  Mining  Review,  qaoting  TAncre,  p.  63. 
Tire's  Dictionary  of  Art«  and  Manafactnres. 
Repertory  of  Arts,  VoL  Y. 
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must  evidently  afford  a  charcoal  very  superior  in  calorific  power,  to 
the  porous  substance  generated  from  wood  by  fire. 

It  was  announced,  a  few  years  ago,  as  an  important  fact,  that  tlic 
steamers  plying  between  Limerick,  Clare,  and  Kilrush,  in  Ireland, 
were  using  peat  for  their  fuel.  The  Garry-Owen,  steamer,  has  made 
the  passage  between  Kilrush  and  Limerick,  fired  with  turf,  [although 
in  the  midst  of  a  coal  region,]  in  three  hours  and  twenty  minutes. 
We  have  been  recently  told  that  the  Shannon  steamers  mostly  use 
it,  and  that  it  is  growing  into  use  in  mills  and  factories.* 

TVirf  forms  an  important  article  of  transportation,  to  Dublin,  &c., 
00  the  Grand  Canal.  In  1831,  48,000  tons  were  conveyed  on  this 
canal. 

The  city  of  Londonderry  receives  its  supplies  of  turf  from  the 
countyof  Donegal.f 

We  continue  our  notices,  derived  from  various  sources,  of  the  im- 
portance of  this  heretofore  neglected  species  of  combustible. 

The  Editor  of  the  Mining  Journal  of  London,  in  an  able  article, 
of  December  20th,  1846,  warmly  advocates  this  subject,  with  refer- 
ence to  Ireland.  He  remarks  that  among  the  numerous  resources 
which  nature  has  placed  in  such  profusion  throughout  Ireland,  there 
18,  perhaps,  none  to  such  a  prolific  extent,  or  in  comparison,  so  little 
Talued  or  turned  to  the  uses  for  which  it  is  so  eminently  calculated, 
as  peat  or  turf. 

From  Dr.  Kane  we  ascertain  that  the  light  turf,  which  is  so  much 
bnrned,  weighs  600  lbs.  per  cubic  yard ;  while  the  most  dense  varies 
from  900  to  1100  lbs.,  being  about  half  the  average  weight  of  coal. 
Thus,  furnaces,  to  burn  a  similar  weight  of  coal  and  turf,  would  re- 
quire double  the  volume  of  the  latter. 

We  have  alluded,  in  a  previous  page,  to  Mr.  Williams's  prepared 
torf.  His  method  of  preparing  it,  is  as  follows.  When  freshly  cut, 
the  fibre  of  the  peat  is  broken  up,  and  the  mass  is  placed  between 
cloths  and  pressed  by  a  powerful  hydraulic  press ;  which  condenses 
it  to  one-third  of  its  original  volume,  and  to  three-fifths  of  its  weight, 
through  the  loss  of  moisture. 

This  condensed  peat,  when  carbonized,  gives  a  fine  coherent  coke, 
containing  little  ashes,  and  amounts  to  thirty  per  cent,  of  the  weight 
of  the  tun.  Its  density  is  greater  than  wood-charcoal,  and  it  can  be 
manufactured  for  20^.  per  ton. 

That  this  combustible  can  be  successfully  employed  in  iron  works, 
in  the  puddling  and  second  fusion,  in  the  re-heating  and  rolling  of 
the  metal, — in  fact,  in  all  the  operations  which  are  efiected  with  coal 
in  England,  is  practically  demonstrated  in  the  furnaces  of  Ransko, 
in  Bohemia,  and  of  Kdenigsbronn,  in  Wurtemberg,  the  details  of 
which  appear  in  the  succeeding  extracts. 

A  work  has  been  published,  1846-6,  by  Mr.  Mallet,  of  Dublin,  "on 
the  artificial  preparation  of  turf,''  showing  the  immense  advantages 

*  The  Indnitrial  ResonrceB  of  Ireland,  by  Robert  Kane,  M.  D.,  1844. 
t  Ordinuioe  Sorrej  of  Londonderry,  p.  200,  YoL  I. 
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to  Ireland  are,  or  rather  might  be,  its  peat-bogs.  We  haye  no  room 
here  for  details  of  his  experiments.  He  considers  the  best  method 
of  taking  turf,  instead  of  cutting  it  into  sods,  is,  to  work  it  up  like 
mortar,  and  thus  to  break  the  fibre,  and  mould  it  into  bricks ;  which 
are  afterwards  kiln-dried. 

M.  Goldenberg  has  reported  on  the  successful  employment  of  gu, 
obtained  from  peat,  for  the  refining  of  iron  and  the  puddling  of  steel, 
in  various  parts  of  Germany. 

He  considers  that  the  successful  result  of  this  method  will  be  of 
the  greatest  importance  to  the  whole  of  northern  Germany,  where 
extensive  beds  of  turf  and  lignite  prevail. 

In  their  solid  state,  these  combustibles  have,  heretofore,  been  of 
little  use  in  the  manufacture  of  metal ;  but  being  reduced  into  gn^ 
they  become  a  great  resource  to  those  districts. 

The  same  process  would  not  be  less  beneficial  to  France,  whiek 
possesses  some  very  rich  peat  bogs,  and  scarcely  turned  to  use. 

It  is  also  adopted  in  Sweden,  where  coal  is  scarce. 

Iron  manufactured  through  the  agency  of  Peat. 

Ireland  has  heretofore  paid  one  million  sterling  annually  to  Bug* 
land  for  iron.  It  is  now  contemplated  that  she  will  not  only  keep  tt 
home  this  amount  of  capital,  but  will  even  receive  a  much  larger  bod 
from  England  for  a  description  of  iron  which  the  latter  cannot  do 
without,  and  which,  for  want  of  peat  or  charcoal,  she  cannot  mani- 
facture. 

It  is  expected  that  Ireland  will  henceforward  have  it  in  her  power 
to  supply  this  iron  on  better  terms  than  it  can  be  imported  from  the 
Baltic,  and,  consequently,  that  the  large  sums  now  paid  for  forei^ 
iron,  will  be  spent  in  the  former  country,  to  the  great  benefit  of  itt 
population.* 

We  can  find  but  little  further  space  to  cite  with  reference  to  tbe 
employment  of  the  peat  of  Ireland  the  facts  and  opinions  with  whid 
intelligent  persons  have  recently  furnished  us.  Among  others  is  so 
able  pamphlet  by  J.  W.  Rogers,  pointing  out  a  mode  for  the  pennv 
nent  employment  of  the  overplus  labouring  population  of  that  country* 
He  suggests  the  employing  them  in  preparing  difierent  kinds  of  foA 
from  the  immense  bog  districts.  The  writer  ''  has  been  in  the  hsbit 
of  having  peat  charcoal  prepared  for  smith's  use,  infinitely  in  prefe- 
rence to  any  coal,''  and  states  that,  ^'  if  within  the  reach  of  the 
manufactories  of  iron,  at  the  price  at  which  it  can  be  produced,  no 
other  fuel  would  be  used."  W&add  the  following  extract  from  thiB 
work : — 

*^  Charcoal  of  peat  has  been  found,  by  analysis,  to  possess  almost 
identical  qualities  with  wood  charcoal.  Prepared,  as  it  hitherto  his 
been,  however,  it  is  more  friable,  and  therefore  more  fitted  for  many 
purposes — such  as  the  working  of  iron,  manufacture  of  gunpowdoTi 

"•Hil  «aMik%  MIniM  Jmiu]»  Jil7  Uth,  1840. 
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j;c.,  &c.,  and  also  as  a  fertilizer — the  great  valne  of  which  is  not 
known  in  this  conntry  ;  bat  peat  charcoal  is  quite  capable  of  beins 
prepared  so  as  to  obtain  a  diensit j,  little  if  at  all  inferior  to  wood 
cluurcoaL" 

The  calorific  yalne  of  peat  coke  maj  be  commercially  averaged  as 
equal  to  coal  coke.  The  evaporative  powers  of  the  two  are  nearly 
equal ;  but  peat  coke  has  the  advantage  of  freedom  from  sulphur. 
Its  superiority  is  decided  when  used  for  the  following  purposes  : — 

For  the  working  of  malleable  iron. 

For  melting  unmalleable  or  cast-iron. 

For  all  descriptions  of  brass  and  copper  work ;  and 

For  the  smelting  and  general  manufacture  of  iron  from  the  ore.* 

Mr.  Rogers  has  followed  up  this  interesting  subject  by  a  pamphlet 
entitled,  ^^  Appeal  for  the  Irish  Peasantry, '  in  relation  to  the  em- 
ployment of  the  Irish  peat.  He  remarks,  that  *'  when  compressed 
ooke  is  carbonized,  it  gives  a  fine  coherent  coke,  which  contains  very 
little  ash,  and  amounts  to  about  thirty  per  cent,  of  its  weight.  The 
density  of  this  coke  is  greater  than  that  of  charcoal — ^being  found  to 
range  from  0.913  to  1.040."  The  objection,  as  regards  ships  of  war 
in  action,  that  the  splintering  is  so  great,  that  this  material  cannot 
be  safely  employed,  is  met  by  the  assertion  that  the  evil  entirely 
irises  from  one  cause — that  of  iron  being  now  made  solely  by  sul- 
phureous fuel.     Iron  made  with  the  peat  charcoal  will  not  splinter. 

It  is  remarked  in  the  Mining  Journal,  that  the  smiths  in  the 
country  surrounding  Dartmoor  travel  twenty  or  thirty  miles  to  get 
the  peat  for  charring,  and  that  horse-shoes  made  with  it  are  known 
to  produce  almost  double  price.f 

Frakcb. — Official  accounts  of  the  amount  of  turf  raised  in  France 
ind  the  number  of  workmen  to  whom  the  process  gives  employment 
are  annually  published ;    but  owing  to  the  difficulty  in  procuring 
accurate  statements,  and  to  the  irregular  time  and  manner  of  work- 
ing the  turbaries  in  the  communes,  some  uncertainty  always  prevails 
u  to  the  details.     In  some  districts  the  turf  is  solely  applied  to  the 
domestic  purposes  of  the  inhabitants.    In  others  on  the  contrary, 
the  exploration  of  the  pits  give  rise  to  considerable  works;   and 
this  fuel  furnishes   a  supply  to  various  important  industrial   estab- 
Gshments,  such  as  sugar-houses,  distilleries,  dye-houses,  steam-en- 
gines and  boilers,  and  kilns  for  lime  and  plaster ;  and  it  is  even  em- 
ployed, although  to  a  limited  extent,  in  certain  iron  works.     The 
Quantity  of  peat  annually  raised,  is  greatly  on  the  increase  in  France, 
Austria,  Bohemia,  Bavaria,  Styria,   Wurtemberg,   and  other  parts 
of  Germany,  in  consequence  of  recent  improvements  in  its  applica- 
tion to  the  smelting  and  fabrication  of  iron. 

Peat  of  Les  Landes  ;  tmvloyeA  for  manufacturing  Iron,  Iron 
wark$  of  Ichoux  in  Les   Landes, — According  to    M.    Lefebvre,J 


*  Mining  Jonrnal,  October  Slat,  1840. 
n»i(L,  JADOftry  30tb. 
Aanalei  des  MineBi  1S39,  tome  zri. 
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the  proportions  which  result  from  the  operationfl  at  the  refinine  aod 
puddling  furnaces,  and  forge  operations  at  these  works,  chiefly 
through  the  use  of  peat,  are  as  follows:  114  kiloff.  pig  iron  prodaoe 
100  kilo^.  of  bar  iron,  with  93  kilog.  peat,  and  52  kilog.  wood. 

116  kilog.  pig  iron  produce  100  kilog.  of  bar  iron,  with  98  kilog. 
peat,  37  kilog.  wood,  and  9  kilog.  coal. 

The  peat  of  Ichoux  contains  two  and  a  half  times  more  ashes  than 
the  peat  of  KOenigsbronn,  in  Wurtemberg,  there  also  employed 
in  iron  making.  In  1842  the  establishment  in  Ichoux  was  the 
only  one  in  France  in  which  peat  was  employed  for  converting  cast 
iron.  There  are,  however,  a  great  number  of  forges  in  the  vicinity 
of  the  turbaries,  which  are  able  to  procure  this  combustible  at  a 
small  price ;  and  with  the  example  of  KOenigsbronn  before  us,  which 
has  been  regularly  and  satisfactorily  conducted,  during,  many  years, 
by  M.  Yeberling,  we  can  no  longer  permit  ourselves  to  doubt  the 
advantages,  which  are  presented,  by  the  employment  of  peat,  in  the 
fabrication  of  iron. 

Iron  making  by  means  of  Gas  obtained  from  Peat. — This  is  now 
practised  in  France,  Germany,  and  Sweden. 

We  find  it  stated  in  the  London  Mining  Journal,  April  1st,  1854, 
that  a  French  chemist,  M.  Lallamand,  has  lately  invented  a  method 
of  making  Paper  from  peat.  For  particulars  of  the  process  we  refer 
our  readers  to  the  Journal. 

Prussia. — Peat  is  in  very  extensive  use  in  Prussia,  in  Bavaria, 
and  Wurtemberg.  At  Berlin,  and  its  environs,  it  is  employed  in 
almost  all  the  workshops ;  and  on  account  of  its  application  to  the 
production  of  Gas,  its  consumption  is  regularly  augmenting.  The 
price  and  qualities  of  turf,  differ  greatly  in  one  locality  from  ano- 
ther. In  the  north  of  Germany,  the  value  of  the  store,  or  cubic 
metre  of  peat,  varies  between  1  fr.  30  cents,  and  3  frs. 

Gas  employed  in  refining  Iron, — The  gas  of  the  high  furnaces  in 
Germany,  has  been  satisfactorily  introduced,  employing  for  this  pur- 
pose, combustibles  of  an  inferior  quality ;  such  as  peat,  lignite,  and 
even  wood.  At  Magdesburg,  in  the  Hartz,  not  only  iron  is  refined, 
but  steel  is  fabricated,  and  possesses  all  the  characters  of  a  good 
quality.  It  is  expected  here,  to  effect  an  economy  of  60  per  cent., 
in  the  combustible,  inasmuch,  as  fifty  francs  worth  of  wood,  con- 
verted into  gas,  will  give  a  result,  which  they  have  never  yet  been 
able  to  obtain,  with  less  than  a  mean  quantity  of  charcoal  of  double 
the  cost. 

The  good  result  of  this  method,  when  perfected,  will  be  of  the 
highest  importance  to  northern  Germany,  which  possesses  immense 
deposits  of  turf,  and  lignite.  In  their  solid  state,  these  combustibles 
have  been  of  little  service  in  the  fabrication  of  metals ;  but  reduced 
to  gas,  they  will  become  a  great  resource  in  those  countries. 

Ihe  same  process,  will  be  no  less  useful  to  France,  which  possesses 
very  rich  turbaries,  of  which  little  use  has  yet  been  made.  Wood 
for  the  fabrication  of  gas,  not  requring  to  be  carbonized,  will  equally 
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become  a  sonrce  of  more  economical  and  advantageons  employment. 
The  beneficial  results,  obtained  by  the  use  of  gas  in  refining  iron, 
as  much  from  the  economy  of  the  fuel,  as  from  the  smallness  of  the 
loss,  and  the  amelioration  of  the  quality — render  it,  speedily  desira- 
ble, that  the  forge-masters  should  apply  themselves  with  ardour  to 
the  study  of  this  process,  and  introduce  it  in  the  iron  works/ 

Bohemia. — Iron  works  of  Banskoy  tw  Bohemia^  with  Peat  f  or  fuel.^ 
High  Furnaces. — These  works  are  situated  at  the  south-west  ex- 
tremity of  Bohemia,  and  belong  to  the  Prince  of  Di^trichstein.  They 
consist  of  two  hiffh  furnaces  and  two  cubilots,  which  are  worked  with 
a  mixture  of  turf  and  charcoal.  There  are  also  several  refining  fires; 
the  establishment  comprising  four  hundred  workmen. 

The  turf  is  brought  from  the  turbaries  situated  some  leagues  from 
Bansko.  It  is  there  dug  in  bricks  or  oblong  pieces ;  of  which  the 
three  dimensions  are  85 — 16,  and  18  centimetres  [=13fx6^x5 
inches  Eng.]  These  bricks  are  exposed  in  piles  to  the  air,  during 
the  fine  season,  where,  in  drying,  they  contract  nearly  to  one  third ; 
80  that  when  they  are  carried  to  the  iron  works  their  three  dimen- 
Bions  are  there  found  to  be  about  7x  8.5  x  2.4  inches.  A  cube  metre 
[=  35^  Eng.  cube  feet,]  contains  590  of  these  bricks. 

In  general,  these  peat  bricks  are  not  employed  until  one  year  after 
liaTing  been  dug ;  and  it  is  considered  good  to  wait  even  a  longer 
time.  They  are  stored  under  the  sheds  attached  to  the  high  furnace, 
and  are,  of  course,  sheltered  from  the  rain.  The  fuel  receives  no 
farther  attention  or  preparation.  It  was  at  first  proposed  to  use  it 
in  the  carbonized  state ;  but  as  regards  this  particular  quality  of 
peat,  the  carbon  obtained  was  not  found  much  more  advantageous, 
pnctically,  than  the  peat  itself,  and  it  became  too  expensive.. 

They  next  essayed  to  dry  it  in  kilns,  by  means  of  the  waste  heat  or 
lame  of  the  high  furnace.  In  time  this  was  also  abandoned ;  because 
it  required  immense  apparatus  to  dry  all  the  Nturf  required  for  con- 
imnption  at  the  works ;  and  because  this  operation  is  always  danger- 
ous, the  peat  catching  fire  with  great  facility ;  and,  finally,  because 
the  advantage  acquired  on  one  side,  would  scarcely  compensate  the 
expense  of  manipulation  on  the  other. 

In  France  and  in  Wurtemberg,  they  have  essayed,  several  times 
to  compress  the  peat,  to  discharge  the  water,  and  to  condense  the 
combustible  matter  into  the  same  volume ;  but  experience  has  shown 
that  this  operation  is  costly  and  difficult  to  execute,  on  account  of 
the  elasticity  of  the  peat.  Besides  much  of  the  combustible  substance 
ttcapes  with  the  compressed  water.  On  this  account  they  employed, 
at  Ransko,  non-compressed  turf,  simply  dried  in  the  air. 

Two  varieties  of  peat  are  used  here,  the  distinctions  of  which  are 
pointed  out  by  M.  Delesse.  One  of  these  weighs  400,  the  other  587 
lbs.  English,  the  cube  metre  of  85^  cube  feet  English.    They  cost  at 

*  AfliocUtion  Allemande,  faits  oommercianz,  No.  241,  246. 
t  Report  of  Mr.  Delesse,  in  Annales  des  Mines,  abstract. 
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the  iron  works  1/r.  84  [=  13d.  Engl.  =  90.26  Amer.l  per  stere 
=  35^  cube  feet  Eng.  The  weight  and  cost  per  stere  of  the  di^erent 
species  of  charcoal,  employed  in  the  high  famaces  with  the  peat,  are 
as  follows : 

Fr.  Kil.    Eng.  lbs.  Coft  at  the  worki. 

Charcoal,  resinous  wood,  126=275=4/r.  14c. =^8.  M.  =  ^OM 
Charcoal,  hard  wood,  heavy,  213=468  =  5  49  =4  5  =  1.06 
Charcoal,  employed,  143  =  814t=4      40   =3    6    =   0.84 

The  price  of  a  volume  of  charcoal  is  thus  more  than  triple  that  of 
an  equal  volume  of  peat ;  it  will,  therefore,  be  advantageous  to  ex- 
change, as  soon  as  possible,  the  charcoal  for  the  peat. 

The  ore  smelted  here  is  clay-iron  stone,  of  moderate  quality,  and 
the  fuel  is,  generally,  turf  and  charcoal  mixed.  In  the  making  of  a 
ton  of  iron  are  employed, — Turf,  34  cwt.  8  qrs.,  costing  8«.  9d.; 
Charcoal,  30  cwt.  costing  249.  7(2. ;  together,  £1  ISs.  4(2.  producing 
iron  of  the  very  highest  character.* 

At  Schlakenwerth  in  Bohemia,  near  Carlsbad,  is  a  high  furnace, 
which  works  with  a  mixture  of  charcoal  of  wood  and  peat  charcoal. 

The  peat  is  raised  upon  the  plateaux  of  the  Erzebirge,  at  more 
than  1000  metres  elevation,  and  its  exploitation  is  only  practicable 
during  two  months  in  the  year.  They  carbonize  it  in  the  same  man- 
ner as  wood,  in  circular  piles,  and  obtain  a  very  dense  charcoal, 
which,  on  an  average  does  not  contain  more  than  five  per  cent.  o( 
ashes. 

The  stere  of  peat  charcoal  weighs  300  kilogrammes  =  660  lbs. 
English;  and  the  stere  of  wood  charcoal  weighs  only  141  kilo- 
grammes =  310;  used  in  equal  quantities  in  the  high  furnaces.  The 
analysis  of  the  carbonized  turf  is  as  follows,  on  the  authority  of  M. 
Debette :  fixed  carbon,  67 ;  volatile  matters,  30 ;  ashes,  3 ;  total, 
100. 

Cubilot  Furnaces. — A  mixture  of  equal  parts  of  peat  charcoal  and 
wood  charcoal  is  employed  in  the  cubilot  furnaces  of  Bohemia,  with 
heated  air.  Consequently,  in  the  cubilot,  one  volume  of  peat  pro- 
duces absolutely  the  same  efiect  as  one  volume  of  charcoal.  See 
also  an  article  *'*'  on  the  applicability  of  Peat  to  manufacturing  Iron," 
in  L'Ancre  and  on  the  same  subject  in  Mining  Review,  1849. 

We  have  taken  much  pains,  in  the  foregoing  valuable  practicable 
statements,  to  reduce  the  German  and  French  weights  and  measures 
to  those  of  England  ;  and  also  to  exhibit  the  prices  both  in  French. 
English,  and  American  currency.  The  results  are  thus  made  intelli- 
gible to  our  readers. 

Kingdom  of  Wurtemberg Peat  employed  in  Reverheratory  anc 

other  Furnaces  in  Wurtemberg. — At  Koenigsbronn,  they  execute 
with  peat  alone,  the  refining,  and  the  second  fusion  of  the  pig  metal ; 

*  Mining  Journal  of  London,  December  29ih,  1S45. 
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its  pnddlinff,  the  reheating  of  the  Inmps,  and  rolling  the  bars  and 
plates;  in  nne  all  the  operations  which  are  made  with  coal  in  the 
JSnslish  forces.     The  works  are  under  the  care  of  Mr.  Yeberling. 

The  peat  is  of  three  kinds,  as  follows: 

Ist.  Peat  of  Dattenhausen. — ^Fibrous  or  consisting  of  interlaced 
filaments,  its  colour  varjing^  from  dark  yellow  to  brown. 

Peat  in  Iran  making. — ^Oomparatiye  weight  and  volame  of  a  brick 
of  each  kind. 


After  diying  in  the  air. 

Weight  in 
grammes. 

After  desiceation  in  the  kiln. 

Yalne  in  enbio  oentimetres. 

Volume  in  cable 
oentimetrei. 

Weight  in 
grammes. 

TtUowkind     .    .    .    1304 
Brown  kind     ...      799 

258 
21S 

994 
611 

231 
196 

Ashes  8i  ko 
4  per  oent 

2d.  Peat  of  OUnzburg. — Compact;  havinff  an  earthj  aspect;  coloor 
deep  brown,  often  passing  to  black ;  ashes,  o  or  7  per  cent. 

8d.  Peat  of  WUIielm^eld. — Dark  brown ;  resembling  straw  to  a 
certain  extent.     Weight  of  ashes  6}  to  6  per  cent. 


Before  desiccation  in  the  kiln, 
After,  .        .        -        .        - 


Volnme  in  enbio  Weight  in 

Centimetres.  Orammes. 

813  265 

703  231 


This  species  is  first  dried  in  the  air,  at  the  place  where  it  is  dug. 
Tke  bricKS  are  placed  upon  a  floor,  and  are  turned  from  time  to  time. 
At  the  end  of  eight  or  ten  days  they  are  collected  in  little  piles  be- 
tween which  the  air  circulates  freely;  and  three  weeks  after,  if  the 
weather  has  not  been  too  rainy,  they  can  be  transported  to  the  iron 
worb  to  be  further  dried  in  kilns ;  the  description  and  details  of 
which  we  cannot  follow  here,  and  which  bricks  are  either  heated  by 
means  of  the  waste  heat  of  the  furnaces  or  by  ovens  constructed  for 
^express  purpose;  or  by  the  union  of  both.  These  turfs  after 
being  thus  artificially  dried,  absorb  anew  the  moisture  of  the  atmo- 
^ere.  It  is  therefore  necessary  to  store  them  in  places  which  are 
ai  dry  as  possible.  However,  the  quantity  which  they  will  thus 
fbeorb  is  so  small,  that  they  remain  several  months  and  even  a  year 
in  the  storehouses  without  losing  their  applicability  to  metallurgic 

Of  these  three  species  of  peat  that  we  have  enumerated  above,  the 
proportionate  diminution  of  their  weight  and  volume  when  dried  is  as 
foUows : 


Ist 

0.24 
0.10 


2d. 
0.10 

0.19 


8d. 

0.135 
0.12 


Diminution  of  volume,  -        -        - 
Diminution  of  weight,  -        -        - 

Cost  of  1  kilogramme  or  metrical  quintal  [=  220  lbs.]  delivered  at 

18 
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the  iron  works  of  Itzelberg,  fr.  1,  29  c.  =  1«.  6d.  =  i0  86;  bebg 
about  S3  50,  or  from  IS^.  to  159.  per  ton;  the  distance  from  Kdnigs- 
bronn  being  2  kilometres  (=  1^  miles.) 
M.  Berthier's  analysis  of  the  peat  of  E5nigsbronn  is  as  follows: 

Carbon, 24.40 

Volatile  matters, 70.60 

Ashes, 5.00 

It  is  employed  without  admixture  of  other  fuel,  in  the  refining, 
puddling  and  reverberatory  furnaces.* 

Bavaria. — Employment  of  Peat  in  the  Iron  Works  of  Wether* 
hammer. — This  peat  is  procured  from  the  numerous  tourbieres  of  the 
Fichtelgebirge,  which  are  worked  during  the  fine  season,  and  the 
turf  is  left  to  dry  for  six  months ;  then  it  is  stored,  but  is  not  em- 
ployed in  the  iron  works  until  a  year  after  it  has  been  dug.  The  peat 
IS  of  good  quality,  compact,  heavy,  yet  containing  no  more  than  from 
3^  to  5  per  cent,  of  ashes. 

At  the  Weiherhammer  works  are  two  puddling  furnaces,  one  of 
which  is  generally  in  activity.  The  puddled  iron  is  converted  into 
bars  in  the  ordinary  charcoal  forges,  or  in  a  chafing  (r^chaufier)  fire, 
which  is  fed  with  peat  alone.  As  the  peat  which'  is  dried  in  the  air 
produces  with  difficulty  a  temperature  high  enough  to  remelt  the  iron, 
the  combustion  is  hastened  by  means  of  a  forced  current  of  air.  This 
air,  furnished  by  the  blowing  machine  of  the  refining  furnace,  the  re- 
melting  of  the  pig  metal  is  effected  with  the  greatest  facility.  The 
result  of  these  operations  is  as  follows : — To  produce  100  kilogram- 
mes of  bar  iron  =  220  lbs.  English;  fuel  required,  all  peat,  2,416 
Btere=  85.32  cubic  feet,  English;  pig  metal  employed,  128  kilo- 
grammes =281  English  lbs.  These  proportions  are  equivalent  to 
1  ton  and  621  lbs.  of  pig  metal,  and  868  cubic  feet  of  peat,  to  make 
1  ton  (2,240  lbs.)  of  bar  iron.f 

Holland — Holland  possesses  no  mines  of  mineral  coals.  As  some 
reparation  for  this  privation  Nature  has  furnished .  her  with  inex- 
haustible supplies  of  peat.  In  a  compres^d  state,  peat  approaches 
more  closely  in  economical  value  to  coal  than  is  usually  supposed. 
It  has  been  successfully  employed  as  a  substitute  for  the  latter,  both 
in  Europe  and  America,  in  iron  works.  For  the  ordinary  domestic 
purposes  of  the  poor,  as  we  have  witnessed  in  Holland,  Scotland, 
Wales,  Ireland  and  England,  the  pungent  ([uality  of  the  smoke  forms 
the  chief  objection  to  its  use.  This  complaint  obviously  arises  from 
the  imperfect  application  of  the  fuel,  as  formerly  prepared. 

It  has  even  been  found  that  gas,  for  lighting,  can  be  produced  from 

♦  Sur  Temploi  do  la  tourbe  dans  la  metUUurgie  du  fer,  par  M.  A.  DeloBse.  Annales  dei 
Mines,  tome  ii.  1S42,  p.  758. 

t  Sur  Tcmploi  de  la  tourbe  dans  la  metallargie  da  fer,  par  M.  A.  Delesae,  Annalei  das 
Mines,  1842.    Ist  Edition,  539. 
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it*  As  long  ago  as  1683,  J.  J.  Beecher  published  an  account  of  his 
having  not  only  produced  gas  in  England  from  common  coal,  but  in 
Holland,  from  peat  or  turf.* 

ORGANIC  REllAINS   IN  THE  CARBONIFBROUS   PERIOD. 

Insects. — ^Professor  Agassiz  remarks  that,  ^^  with  regard  to  insects, 
their  existence  has  been  already  ascertained  in  the  coal  formation, 
ifhich,  in  mj  opinion,  is  much  more  intimately  connected  with  the 
palaeozoic  than  with  the  secondary  formations,  by  the  whole  of  its 
organic  characters." 

JEntomostracay  of  small  size,  abound  in  certain  coal  formations,  and 
thej  are  found  after  that  period  in  a  multitude  of  deposits. 

TrilobiteSy  which  are  unquestionably  the  most  ancient  type  of  the 
class  Crustacea,  appear  under  the  strangest  and  most  varied  forms, 
from  their  first  occurrence  in  the  most  ancient  palaeozoic  formations. 
This  type,  however,  does  not  go  beyond  the  period  of  the  coal  forma- 
tion, when  it  is  replaced  by  gigantic  Entomostraca,  which  are  in  some 
decree  the  precursors  of  the  Macrura. 

Fishes. — "  When  I  commenced  the  publication  of  my  researches  on 
fossil  fishes,  I  was  acquainted  with  no  species  more  ancient  than  that 
of  the  coal  formation,  and  even  with  a  very  small  number  of  these. 
Now,  not  only  is  the  list  of  species  and  even  of  genera  proper  to 
these  formations  considerably  increased,  but  the  more  ancient  depo- 
sits are  daily  increasing  more  and  more  the  number  of  types  to  add 
to  our  catalogues.     The  strata  of  the  Devonian  system,  and  those  of 
the  Silurian  system,  have  in  their  turn  furnished  a  contingent,  which 
continually  goes  on  increasing." 

We  cannot  here  resist  the  desire  to  pursue  our  quotations  from  the 
same  Professor's  Fossil  Fauna  of  the  precursor  of  the  great  carboni- 
ferous formation,  the  old  red  sandstone,  which  also  contains  the  most 
ancient  deposits  of  coal  that  are  yet  known.  "  The  ichthyological 
fauna  of  the  old  red  sandstone  appears  in  such  extraordinary  and 
fantastical  forms,  that  the  most  trifling  remains  of  the  beings  which 
lived  at  that  epoch,  cannot  fail  to  interest  the  attention  of  the  natu- 
ntlist.  In  no  other  formation  do  we  find  an  assemblage  of  fishes, 
deviating  so  strikingly  from  all  that  we  are  acquainted  with  in  our 
own  days.  The  study  of  no  other  fauna  requires  so  many  years 
before  we  become  sufficiently  familiarized  with  its  types  to  venture  to 
ckssify  them,  and  fix  their  relations  to  those  of  other  creations. 

Comparisons  with  the  remains  of  anterior  formations  would  have 
been  impossible ;  because  it  is  in  the  old  red  sandstone  that  we  meet, 
for  the  first  time,  with  a  complete  ichthyological  fauna.  The  Silu- 
rian formation,  it  is  true,  contains  some  remains  of  fishes ;  but  hitherto 
they  have  been  so  rare,  and  the  number  of  species  so  limited,  that  it 
inay  be  safely  affirmed  that  it  is  only  with  the  Devonian  formation 
that  fishes  have  really  acquired  some  importance  among  other  fos- 

•  Hiiiory  of  Fossil  Fael,  p.  406. 
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sils ;  or,  at  least,  that  the  part  thej  performed  in  nature  becomes 
appreciable." 

'^  What  first  strikes  one,  on  studying  the  ancient  deposits  is,  that 
fishes  are  the  only  representatives  of  the  branch  vertebrata  "which 
exist  in  the  old  red  sandstone,  or  even  in  the  coal  formation ;  in  so 
much  that  we  have  a  good  right  to  call  the  epoch  when  these  forma- 
tions were  deposited,  the  reign  ofjUhei. 

*^  The  consideration  that  the  fishes  of  the  old  red  sandstone  really 
represent  the  embryonic  age  of  the  rei^  of  fishes,  has  even  been 
with  me  a  powerful  motive  to  undertake  the  examination  of  these  an- 
cient animal  remains,  as  my  first  monograph,  forming  a  continuation 
of  my  researches ;  since  it  was  here  there  existed  evident  facts  to 
prove  the  truths  of  this  great  law  of  the  development  of  all  living 
beings." 

In  concluding  the  introductory  article,  from  whence  these  few 
brief  but  comprehensive  passages  have  been  selected,  M.  Agassii 
remarks,  that  viewing  this  assemblage  of  fossil  fishes  of  the  old  red 
sandstone,  as  a  simple  group  of  divers,  but  contemporary  species, 
and  apart  from  all  systematic  considerations,  we  are  struck  with  the 
great  diversity  which  the  species  really  present.  **  Who  would  have 
expected  that  we  should  ever  find,  in  spaces  so  limited  as  those  which 
have  hitherto  been  explored,  above  a  hundred  species  of  fossil  fishes, 
in  the  Devonian  system  alone ;  that  is  to  say,  in  a  stage  of  our  for- 
mations which  was  believed  a  few  years  ago  to  be  confined  to  the 
British  Islands,  and  to  which,  in  consequence,  only  a  local  value  was 
assigned ;  and  yet,  all  other  things  remaining  equal,  the  ichthyolo- 
gical  fauna  which  this  formation  contains,  is  as  considerable  as  that 
which  inhabits  the  coast  of  Europe ;  and  even  although  the  species 
of  the  old  red  sandstone  do  not  belong  to  so  great  a  number  of 
families  as  the  living  species,  they  are  not  less  varied  in  their  forms 
and  general  aspect,  nor  less  curious  in  their  external  characters 
and  organization,  nor  less  different  from  each  other  in  size,  and 
the  degree  of  locomotive  power  with  which  they  were  doubtless  en- 
dowed."* 

Foot-marks  discovered  in  the  coal-measures  of  Pennsylvania. — ^In 
Vol.  II.  of  the  proceedings  of  the  Academy  of  Natural  Sciences  ol 
Philadelphia,  30th  of  December,  1845,  is  an  account  of  fossil  foot 
prints  in  the  sandstone  of  the  coal  measures  of  Westmoreland  county, 
Pennsylvania,  by  Dr.  A.  T.  King.  Those  particularly  described  arc 
reptilian  foot-marks,  and  occur  about  three  miles  from  Greensburg, 
and  others  at  Derry,  twenty-seven  miles  from  the  same  town,  whicb 
seem  chiefly  to  have  been  made  by  ruminant  mammals. 

These  sites  have  subsequently  been  visited  by  Mr.  Lyell,  and  form 
the  subject  of  a  preliminary  article,  in  the  Quarterly  Journal  of  the 
Geological  Society  of  London.f 

♦  From  Professor  Agassii,  "Monographie  des  poissons  fossiles  du  Tienx  gr*s  rouge." 
Article  in  Edinburgh  New  Phil.  Journal,  July,  1846,  p.  17. 

The  number  of  species  of  fossil  fishes,  in  the  entire  series  of  fonnationB,  are  now  knowo 
to  M.  Agassis,  to  be  not  less  than  two  thooBand. 
t  Journal,  Vol.  H.,  p.  418,  1846. 
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The  stone  on  which  the  Greensbnrg  impressions  occur,  is  a  sand- 
stone which  rises  up  from  beneath  the  well-known  and  widely  extended 
main  or  Pittsburg  ten  feet  coal  seam,  whose  outcrop  is  worked  in  this 
neighbourhood.  The  slabs  of  sandstone  are  separated  by  layers  of  a 
£ne  unctuous  clay,  such  as  would  be  admirably  fitted  to  receive  the 
most  delicate  and  faithful  impressions  of  the  feet  of  animals  treading 
upon  it. 

Twenty-two  of  these  Cheirotherian  impressions  were  discovered  by 
Dr.  King,  on  the  under  sides  of  the  sanastone  slabs,  standing  out  in 
relief.  They  occur  in  pairs ;  each  pair  consisting  of  a  hind  and  fore 
foot.  There  are  two  rows  of  these  tracks  which  are  parallel,  or  have 
been  formed  the  one  by  the  right  fore  and  hind  feet,  the  other  by  the 
left ;  the  toes  turning  one  set  to  the  right,  and  the  others  to  the  left ; 
and  the  distances  between  the  successive  footsteps  being  about  the 
same  throughout. 

Mr.  Lyell  concurs  with  Dr.  Kins  as  to  the  authenticity  of  these 
foot-marks,  and  conceives  that  an  important  truth  has  been  brought 
to  light,  through  the  exertions  of  the  latter  gentleman; — that  the 
land  on  which  forests  of  Sigillaria  and  Lepidodendron  grew,  gave 
support  also  to  larse  air-breathing  quadrupeds.  Few  geologists,  he 
observes,  will  now  oe  prepared  to  believe  that  this  single  species  or 
genus  of  reptiles,  or  that  one  class  only  of  vertebrated  animals,  had 
possession  of  the  islands  and  continents,  on  which  so  widely-extended 
and  magnificent  a  vegetation  flourished. 

With  regard  to  the  other  supposed  impressions  of  various  animals, 
they  apnear  to  be  artificially  formed ;  probably  by  the  Indians  who 
occupied  the  country,  and  occur  under  entirely  difierent  circumstances 
to  the  reptilian  tracks  near  Greensburg.  Dr.  King  agrees  with  Mr. 
Lyell  in  abandoning  as  spurious  all  the  imprints  except  those  of  the 
large  reptile.  These  reptilian  tracks  occur  in  one  locality  only ;  no 
others  have  yet  been  found  in  the  same  place,  nor  under  similar  cir- 
cumstances elsewhere. 

Respecting  the  traces  of  organic  forms,  other  than  those  of  vege- 
tables, in  the  coal  formation,  we  are  precluded  from  entering  into 
details  which  do  not  strictly  comport  with  the  plan  of  this  work. 
The  shales  and  argillaceous  ore-beds  of  the  coal  measures,  in  most 
coal-fields,  exhibit  numerous  remains  of  conchifera  and  mollusca.  In 
several  instances  traces  of  jUhei  also  occur,  as  we  have  previously 
noticed. 

In  the  newer  coal  formation  of  Nova  Scotia,  Mr.  Dawson  discovered 
scales  of  fishes,  and  traces  of  shells.  But  the  most  interesting  dis- 
covery in  that  quarter,  is  the  foot-marks  of  unknown  animals, 
impressed  upon  the  sandstones.  They  appear  to  be  those  of  birds, 
such  for  instance  as  are  left  by  the  common  sand  piper  when  running 
over  a  firm  sandy  shore.  The  foot-marks  of  another  animal  were 
subsequently  observed,  and  in  frequent  instances  these  were  partially- 
obliterated  by  rain-marks.  Many  beds  are  represented  as  rippled^ 
fain-marked,  or  covered  with  worm-tracks,  all  indicative  of  a  littoral 
origin.     The  footsteps  of  another  animal,  considered  to  be  a  reptile 
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by  Mr.  Owen,  were  observed  by  Mr.  Logan.  This  detection  of  ani- 
mal tracks  on  the  coal  measures,  is  announced  as  the  first  instance 
we  have  obtained  of  the  probable  existence  of  air-breathing  land 
animals,  at  any  period  anterior  to  the  new  red  sandstone. 

Dr.  A.  T.  King,  in  1845,  discovered,  as  we  have  already  remarked, 
undoubted  reptilian  impressions  of  footsteps  in  the  coal  measares  of 
Pennsylvania,  proving,  as  subsequently  observed  by  Mr.  Ljell,  the 
existence  of  large  air-breathing  quadrupeds,  on  the  same  soil  which 
produced  the  forests  of  Sigillaria  and  Lepidodendron. 

In  relation  to  these  interesting  indications  of  the  early  inhabitants 
of  the  earth,  we  may  be  allowed  to  cite  an  eloquent  authority.  "  It 
is  strange  that,  in  a  thin  bed  of  fire  clay,  occurring  between  two  mas- 
ses of  sandstone,  we  should  thus  have  convincing,  but  unexpected, 
evidence  preserved  concerning  some  of  the  earth's  inhabitants^  at  this 
early  period.  The  ripple-mark,  the  worm-track,  the  scratching  of  a 
small  crab  on  the  sand,  and  even  the  impression  of  the  rain  cOrops, 
so  distinct  as  to  indicate  the  direction  of  the  wind  at  the  time  of  the 
shower, — these,  and  the  foot-prints  of  the  bird  and  the  reptile,  are 
all  stereotyped,  and  ofier  an  evidence  which  no  argument  can  gain- 
say,— no  prejudice  resist, — concerning  the  natural  history  of  a  very 
ancient  period  of  the  earth's  history. 

But  the  waves  that  made  that  ripple-mark  have  long  ceased  to 
wash  those  shores ;  for  ages  has  the  surface,  then  exposed,  been  con- 
cealed under  great  thicknessess  of  strata ;  the  worm  and  the  crab 
have  left  no  solid  fragment  to  speak  to  their  form  or  structure ;  the 
bird  has  left  no  bone  that  has  yet  been  discovered ;  the  fragments  of 
the  reptile  are  small,  imperfect,  and  extremely  rare.  Still,  enough 
is  known  to  determine  the  fact,  and  that  fact  is  the  more  interesting 
and  valuable  from  the  very  circumstances  under  which  it  is  pre- 
sented.'** 


SECTION    IV. 

MINING   CAStlALTIES  AND   PKOVIDENT   INSTITUTIONS. 

On  the  mining  casualties  or  accidents,  and  on  the  provident  insti- 
tutions, relief  funds,  benefit  societies,  caisses  de  prSvoyance^  caii$es 
de  secours,  and  similar  institutions  which  have  been  established  for 
the  relief  of  working  miners,  in  the  principal  coal-producing  coun- 
tries. 

During  the  preparation  of  the  present  work,  we  had  collected 
numerous  statistical  facts  on  a  branch  of  our  subject  which  appeared 
fraught  with  unusual  interest,  namely,  that  of  the  casualties  to  which 

*  Ansted's  Piotoresqae  Sketches  of  Canada. 
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the  coal  miner's  occupation  is  especially  subjected,  and  the  means 
which  in  late  years,  have  been  adopted  to  afford  him  aid  under  the 
many  attendant  circumstances  of  privation,  sickness  and  distress. 

We  had  originally  distributed  these  notes  under  their  local  heads, 
but  soon  perceived  that  that  arrangement  was  not  likely  to  prove  the 
most  useful  or  convenient ;  and  that  the  whole  matter  would  be  more 
appropriately  disposed  in  a  distinct  section.  The  topic  had  acquired 
additional  interest  in  proportion  to  the  accession  of  information,  until 
it  appeared  to  us  that,  in  a  philanthropical  sense,  few  were  more 
entitled  to  our  calm  consideration.  By  no  government,  probably, 
has  its  investigation  been  carried  to  a  more  praiseworthy  extent  than 
by  the  Belgian,  and  with  this  conviction,  no  apology  seems  necessary 
for  adverting  to  the  opinions  and  experience  of  some  of  her  most 
enlightened  official  writers. 

It  will  be  borne  in  mind  that  these  investigations  are  especially 

directed  to  the  case  of  the  operatives  engaged  in  the  extraction  of 

mineral  fuel,  and  not  in  the  mining  generally  of  the  metals.     There 

appears  to  be  a  wide  difference  in  the  character  of  the  two  classes  of 

employment.     Each  has  its  contingent  difficulties,  each  its  attendant 

dangers,  but  superadded  to  these  are  the  peculiar,  the  instantaneous, 

the  uncontrollable  risks,  in  the  daily  operations  of  the  coal  miner. 

Of  all  descriptions  of  subterranean  undertakings,  it  is  conceded,  that 

of  coa^  mining  is  accompanied  with  the  most  frequent  dangers  to  the 

workman ;  and  the  most  appalling  of  these  dangers  arise  from  causes 

over  which  he  possesses  the  smallest  control,  and  which  do  not  attend 

the  extraction  of  the  metalliferous  ores.     It  is  this  sad  experience 

uid  the  urgent  necessity  for  alleviating  its  calamitous  results,  which 

liftYe  called  into  exercise  the  aid  of  the  economist ;  has  awakened  the 

sympathy  of  the  philanthropist,  has  appealed  to  the  aid  of  the  rich 

and  the  protection  of  the  powerful,  and  has  united,  in  common  cause, 

the  proprietor,  the  explorer,  and  the  working  labourer. 

iDflaenced  by  considerations  suggested  by  these  and  some  other 
obvious  circumstances,  we  have  concentrated  under  one  section,  and 
proceed  to  exhibit  in  the  following  preliminary  chapter,  the  data  we 
have  collected  on  the  subject  of  mining  casualties  and  miner's  pro- 
vident institutions,  commencing,  as  we  feel  bound,  with  those  of 
Belgium. 

• 

BELGIUM. 

On  the  19th  December,  1841,  M.  Desmaissi^res,  minister  of  public 
works,  made  a  report  to  the  king,  on  the  provident  or  relief  funds, 
^^caisses  de  secoursy'  of  working  miners,  established  in  Belgium.* 
We  proceed  to  trace  the  substance  of  that  excellent  report,  with  the 
addition  of  some  subsequent  notes  from  the  papers  of  M.  Auguste 
Visschersf  and  others. 

*  Rapport  >Qr  les  caisses  de  pr^voyanoe  en  favenr  des  onvriers  minenrs. 
t  Notice  siir  r^tablissement,  en  Belgiqae,  de  caisses  de  pr^v^oyance,  Braxelles,  Febraarji 
1843. 
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The  creation  of  private  ^^caidiet  de  ieeourij**  in  the  Tioinitj  of 
Belgian  collieries,  dates  only  from  the  commencement  of  the 
century. 

With  the  enlargement  of  coal  mining  undertakings  arose  mcy 
frequent  casualties  among  the  workmen  and  increased  demands, 
very  inadequate  resources,  to  alleyiate  the  consequent  distr<^ 
The  aid  a£forded  to  the  sick  and  the  wounded  at  this  period  is  i 
to  amount  to  almost  nothing. 

It  was  in  consequence  of  a  series  of  appalling  accidents  and  S 
plorable  loss  of  life  in  the  mines  of  Belgium,  principally  in  tM 
department  of  Ourthe,  in  1812,  that  the  attention  of  the  impermml 
government  was  attracted  to  these  events,  and  to  the  means  c^f 
ameliorating  them.  By  a  decree  of  the  Emperor  Napoleon,  2S'ti 
May,  1812,  the  first  '^  relief  fund"  was  founded.  By  another  imperial 
decree,  8d  January,  1813,  regulations  were  established  conceminf^  a 
subterranean  police.  At  the  entrance  of  the  allied  armies  the  reUef 
fund  or  chest  ceased  to  exist,  and  the  Netherlands  government  did 
not  consent  to  its  re-establishment. 

The  casualties  to  which  we  have  alluded  were  chiefly  these. — On 
the  10th  January,  1812,  sixty-eight  miners  perished  in  the  coal  pit 
of  Horloz;  victims  of  the  fire-damp.  The  28th  of  February,  foUo^vr- 
ing,  twenty-two  workmen  were  buried  in  the  waters  of  the  mine  of 
Beaujonc.  Hubert  Goffin,  a  common  workman,  saved,  by  his  coura^^ 
and  presence  of  mind,  seventy  labourers,  who  were  buried  under  groun^^ 
five  days  and  nights.  For  this  act  he  received  the  order  of  the  legioB 
of  honour. 

When  the  distressing  catastrophes  in  the  mines  of  Cockerill  and 
of  L'Esperance,  March,  1828,  and  August,  1829,  occurred,  tb^ 
government  of  the  Netherlands  granted  six  thousand  two  hundred 
florins;  at  the  same  time  public  charity  and  the  treasury  of  the  min- 
ing companies  united  to  alleviate  much  of  the  suffering.   Seventy-two 
workmen  had  perished  by  these  two  accidents;  eleven  others  were 
wounded ;  but  the  warninj?  was  not  yet  sufiiciently  solemn. 

On  the  3d  August,  1831,  thirty-six  workmen  perished,  victims  of 
fire-damp,  at  the  colliery  of  the  Grande  veine  du  bois  d^JEpinois* 

Upon  the  2Cth  June,  1833,  twelve  workmen  fell  by  the  same  cause, 
at  the  mine  of  Petit  Foret.  The  following  8th  of  August,  thirty-eigh( 
miners  perished  by  an  inundation  in  the  coal  pit  of  Monceau  Fon- 
taine. The  31st  of  the  same  month,  an  eruption  of  water  caused  the 
death  of  thirteen  more  at  the  coal  pits  of  Sartes.  On  the  16th  April, 
1834,  fire-damp  caused  the  death  of  nine  workmen  at  the  mine  of 
Poirier.  The  18th  April,  1835,  fifteen  workmen  lost  their  lives  in 
consequence  of  fire-damp,  at  the  coal  pit  of  Trien-Kaisin.  Sixth  of 
December  following,  fifteen  miners  perished  by  the  same  cause  at  the 
coal  pit  of  Kessahs;  five  others  were  dreadfully  wounded.  On  the 
16th  May,  1S36,  an  inundation  destroyed  twenty-nine  workmen,  in 
the  coal  pit  of  Sainte-  11'ctoire,  Fourteenth  June,  followinff,  twenty- 
two  workmen  fell  victims  to  the  detonation  of  carbonated  nydrogen 
gas,  at  the  colliery  of  Grand'Bui44on.     Sixty  workmen  perished. 
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Ao\eAy  or  bvnt,  on  the  22d  of  June,  1838,  at  the  coal  pit  of  L'Sb- 
fttamee  at  Seraing.  The  8th  of  April,  1889,  the  ''grUot^'  fire  caused 
tlie  death  of  fifty-fiye  miners,  at  Horhz. 

Of  the  solitary  cases  of  violent  death  we  hare  no  separate  record 
Wore  OS,  during  this  period,  and  many  victims  fell,  isolated  without 
Iho  public  remembering  to  compassionate  and  aid  their  families. 

In  some  of  the  disasters  we  have  recorded,  the  royal  munificence, 

ike  treasury  of  the  state,  or  private  subscriptions,  came  to  the  suc- 

oov  of  the  parents  and  relatives  of  the  victims.    But  the  great 

mority  remained  without  any  assitance. 

We  extract  the  following  table  from  official  documents,  concerning 

I     ike  iceidents  that  have  happened  in  the  mines  of  the  kingdom,  from 

!     1821  to  1840,  inclusive. 

k 
1 

Oenerdl  Cans, 


Miniog  DiTiiiona. 

Namber  of 
Mcidenta. 

Number  of  Workmen. 

Kmed. 

Wonnded. 

ToteL 

lil  ivUM,  ProTiiiM  ef  Hainanlt 

M     "       ProTineet  of  Namor  and  Luxemburg, 

M     ^       ProTince  of  Litfge,  .... 

608 
80 

570 

878 

63 

770 

440 

80 

442 

1818 

02 

1182 

fotel  oMiialtiM  in  the  Kingdom,      , 

1,862 

1,710 

882 

2,602 

These  cases  may  be  subdivided  under  eight  heads,  whereby  we  are 
Ottbled  to  show  the  nature  of  the  casualties,  their  frequency,  and  the 
^rtality  attending  them."^ 


Number  of  Workmen. 

Number  of 

VitBf  ef  the  aocidente  between  1821  and  1840. 

OliCli. 

Killed. 

Wonnded. 

TotaL 

|^B(  in  of  the  roof,  of  etonei,  ooal,  Ae.   . 

860 

834 

114 

448 

J^tti  leeidente  in  the  pits,        .... 

262 

282 

68 

286 

Antnding  or  deieending  by  ropes  or  chains. 

226 

261 

60 

811 

{^vtneaases, 

146 

106 

68 

174 

AMamp, 

180 

606 

472 

077 

^Mmding  and  desoending  the  ladders,      •       , 

06 

73 

80 

108 

■i^ons  by  powder, 

76 

81 

70 

110 

I»tdatbns, 

20 

168 

16 

184 

1,362 

1,710 

882 

2,602 

Aferage  number  of  workmen  em- 1  From  1821  to  1880,  25,980 

ployed,  in  the  Belgian  coal  mines.  /  From  1881  to  1840,  81,500 

Mean  of  20  years,  28,740 

•Tear  1842,  39,277 

•  Ri^port  au  Boi,  Butistique  de  la  Belgique,  1842,  p.  oL 
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Namberof 
cases. 

Nomber  of  Workmen  injured. 

EiUed. 

Wounded. 

Total  of 
victims. 

^rom  l«21  to  1840, 

1840  to  1844, 

130 
64 

505 
122 

572 
180 

077 

302 

In  twenty-fonr  yean,  .... 

104 

627 

652 

1279 

Mining  Accidents— from  the  "  Oompte  Rendu  de  1839 — 1844." 

First  division  of  Mines — Province  ofSainault — During  the  period 
from  1840  to  1844,  inclusiTe,  the  working  the  mines  of  thiif  province 
las  occasioned  572  grave  accidents,  and  caused  to  perish  2§1  work- 
men, and  wounded  494  others, — 785  victims. 

The  mean  number  of  workmen  employed  in  the  mines  of  the  first 
division  during  this  period,  was  27,512.  It  appears,  therefore,  that 
for  each  thousand  miners,  there  were  twenty  accidents,  and  twenty- 
eight  victims,  of  which  eighteen  have  received  wounds,  and  ten  have 
"been  deprived  of  life. 

Second  division — Provinces  of  Namur  and  Luxemburg. — ^From 
1840  to  the  end  of  1844,  fifty-two  accidents  occurred.  The  number 
of  victims  was  sixty-six,  of  which  thirty  seven  perished,  and  twenty- 
nine  received  serious  wounds. 

The  average  number  of  miners  employed  during  this  interval,  was 
2450.  Thus,  for  every  thousand  workmen,  there  were  twenty-one 
locidents, — eleven  persons  wounded,  and  fifteen  others  killed ;  that 
v  to  say,  twenty-six  victims. 

Third  division — Province  of  Liege. — One  hundred  and  fifty-one 
tccidents,  killing  218,  and  wounded  57  :  total  275  victims. 

The  average  number  of  miners  working  in  this  district  was,  10,982. 
Consequently,  for  every  thousand  workmen,  were  fifteen  accidents, 
£76  persons  wounded,  and  twenty  killed ;  that  is  to  say,  twenty-five 
^ctims. 

Gfeneral  Review  of  the  Accidents  which  happened  in  the  Coal 
Mines  of  Belgium  from  1840  to  1844,  inclusive. — Number  of  acci- 
dents, 775 ;  deaths  in  consequence,  546 ;  severely  wounded,  680, — 
total  number  of  victims,  1126. 

Average  number  of  miners  employed  at  this  period  40,894.  This 
^  nineteen  accidents,  fourteen  persons  wounded,  and  thirteen  killed ; 
total  victims,  twenty-seven  for  every  thousand. 

Table  of  the  Nature  of  these  AccidentSy  arranged  in  the  order  of 
tbeir  frequency  or  number. 


Falling  of  stones,  crushing  of  roof,  &c. 
Divers  causes,  - 

Accidents  in  the  pits. 


Number. 

271 
159 
120 
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From  ropes  and  chains, 
Fire-damp,  coup  de  feu,  ^^grisouy*^ 
Falls  from  ladders,  - 
Explosion  of  powder 
Inundations, 

Total, 


•  68 

-  64 

-  47 

•  88 

-  18 

-  775 


In  tbe  table  below  the  same  accidents  are  classed  after  the  trier 
of  their  importance. 


tt 

Number  of  Workmen. 

Total  if 

Nafcare  of  the  Aooidents. 

TietiBi> 

Wounded. 

KiUed. 

Fire-damp,         ...... 

180 

122 

8tt 

Fall  of  stones,  omshing  in,  Ao. 

158 

184 

m 

Varioas  eaases,  . 

107 

64 

171 

Various  accidents  in  the  pits,    . 

45 

98 

lit 

From  ropes  and  chains. 

27 

72 

•9 

Falling  from  ladders,     . 

80 

19 

41 

Explosion  of  powder,     . 

27 

12 

It 

Inundations, 

6 

80 

It 

Totals,     . 

1           < 

k           i 

1           • 

580 

646 

lilt 

In  pursuance  of  this  momentous  subject  of  coal  mining  accidoitii 
the  recently  published  report  of  the  mining  operations  between  the 
years  1840  and  1844,  inclusive,  developes  some  interesting  statistics. 
It  is  seen  that  while  the  production  of  coal  in  the  kingdom  has  in- 
creased twenty  per  cent.,  the  number  of  working  miners  has  only 
augmented  seyenteen  per  cent. 

in  the  same  lapse  of  time  the  total  number  of  these  disasters  aug- 
mented thirty-nine  per  cent.,  and  that  of  the  victims  have  increased 
only  nineteen  per  cent.  This  augmentation  of  the  number  of  victims 
bears  principally  upon  the  wounded,  which  has  increased  fifty-two 
per  cent.,  while  the  number  of  killed  has  diminished  to  fifteen  per 
cent. 


In  every  1000  Workmen  killed  or 
wounded,  the  result  is  thus: 

Nature  of  the  Aoeidents. 

Period  from 
1821  to  1840. 

Period  from 
1885  to  1880. 

Period  from 
1840tol8U 

Fire-damp,            ..... 

Falling  of  rocks,  stones,  eoal,  Ao, 

Divers  accidents,  ..... 

Falls  from  ropes,  chains,  ladders,  Ac.     . 

Ezplodon  of  gunpowder, . 

iDttdfttUo^          ..... 

377 
173 
177 
160 
42 
71 

378 
108 
185 
150 
88 
47 

268 
250 
274 
182 
85 
82 

-          •          •          . 

1000 

1000 

1000 
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rbe  foregoing  table,  derived  from  the  '^  Compte  Rendu  de  1889- 
14,"  is  arranged  in  the  order  of  importance  of  the  several  classes  of 
cidents,  at  separate  periods  of  time,  and  calculated  by  the  actual 
iT  centage  in  every  thousand  workmen. 

The  increase  or  decrease  in  each  class  of  accidents  is  rendered 
ifficiently  apparent  without  further  comment.  We  would  only 
otice  that,  contrary  to  prevailing  opinion,  founded  on  the  increased 
.epth  of  the  mines,  the  loss  of  life  by  fire  damp  has  remarkably 
ledined.  The  accidents  attributable  to  the  crushing  in  of  the  roof, 
lie  falling  of  stones,  coal,  &;c.,  has  more  than  proportionately 
ncreased  within  the  same  period  of  time. 

The  magnitude  of  the  catastrophe  that  occurred  at  the  coal  works 
of  VEsperancej  at  length  attracted  serious  attention.  During  the 
jean  1839,  1840  and  1841,  the  subject  of  establishing  relief  institu- 
tions in  the  mining  provinces  was  advocated  by  the  ministry,  and 
eyentually  decided  by  several  royal  decrees.  The  archives  of  the 
miaifltry  contain  several  propositions  which  were  made  upon  this 
B&bject.  M.  AtigtMte  VisscherSj*  the  present  director  of  the  admi- 
lUBtrfttion  of  the  Belgian  mines,  published  an  article  which  attracted 
i&seb  notice,  and  which  was  reprinted  in  1843.  It  is  entitled, 
^Notice  of  the  establishment  in  Belgium,  of  Provident  Institutions, 
eiisBes  de  pr^voyance,  for  the  benefit  of  the  Working  Miners,  "f 

h  the  subjoined  note,  A.  will  be  found  the  titles  of  many  of  the 
publications  which  appeared  in  Brussels,  in  relation  to  this  subject, 
ky  distinguished  writers.    To  these  works  we  will  refer  those  of  our 

*  To  whom  the  aathor  of  the  present  volame  ia  personally  indebted  for  valaable  doon- 
*tBti  on  this  interesting  branch  of  statistics,  and  from  which  he  has  not  hesitated  to  make 
opioQt  eztraeta. 

t  Literallj,  "foresight  chests;"  the  object  being  not  merely  to  afford  relief,  bat  to  en- 
ewinge  in  the  mining  population  habits  of  foresight  Mining  Keview,  Vol.  XX.  p.  167,  171. 

Hole  A.  Caitet  de  privoyance. — The  following  publications  treating  more  or  less  directly 
<PM  this  subject,  hare  been  printed  in  Brussels  of  late  years. 

!•  Mapaort  mr  Ut  Ca%9§e9  de  privoyanee  en  faveur  dee  ouvriere  Jiineurtf  presented  to  the 
«Hhj  M.  Nothomb,  Minister  of  Public  Works,  24  June,  1839. 

It  Mapport  eur  Ue  Caieeee  de  prfvoyanee  en  faveur  dee  ouvriere  Mineure,  presented  to  the 
n>f|b7  M.  Desmaisi^res,  Minister  of  Public  Works,  19  December,  1841. 

uL  Snpporte  Annueh  dee  Commieeione  Admintetrativee  dee  CSoiimm  de  privoyance  en 
/oveirr  dee  ouvriere  Mineure,  inetituiee  dane  lee  Provineee  de  Hainaut,  de  Liige  et  de  Namur; 
*^oilytan. 

IV.  ttopporte  eur  lee  Inetitutione  de  Bien/aieance  du  Royawne;  oflScial  reports  in  1825, 
1M«,  1827,  1828,  Ac. 

V.  JEiMt  eur  In  Moyene  d^amiliorer  le  eort  dee  ouvriere,  by  Count  Arrivabene,  1832. 

VL  Dee  Caieeee  d^fpargne  ei  de  leur  Influence  eur  lee  Claeeee  Laborieueee,  by  M.  Duope- 
«m,1881. 

VIL  De  la  Condition  Phyeique  et  Morale  deejeunee  ouvriere  et  dee  Moyene  de  VawMiorer, 
>7tb«sasse,  1843. 

'Ill  De  feetahlieeement  de  Caieeee  de  privoyanee  en  Belgique,  en  faveur  dee  ouv^ere 
^wmt,  by  Anguste  Visschers,  1839  et  1843. 

IX.  Eleven  publications  and  reports  upon  the  same  subject,  in  relation  to  local  establish- 
**><§  is  the  provinces  of  Liege,  Hainault,  Namur  and  Luxemburg,  and  the  arondissements 
•f  HODS  and  Charleroi,— 1839,  1840  and  1841. 

At  geiMToas  bounty  of  the  king,  appreciating  the  acts  of  heroism  and  courage  to  which 
^  seddents  in  the  collieries  frequently  give  rise,  has  expressly  instituted  a  medal  of  re- 
^^■pease  in  favour  of  working  miners.  The  royal  decree  of  the  19th  October,  1840,  deter- 
*M  the  form  and  model  of  this  medal,  divided  into  two  classes,  [gold  and  silver.]  Both 
*f  tkea  bear  on  one  side  the  eflSgy  of  the  king,  and  on  the  reverse  the  insignia  of  the  miner's 
with  theae  words  inscribed  upon  tie  exergue : 

AOTX  DS  DEVOUEMENT,  RECOMPSNCE  NATIONALS. 
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readers  who  desire  more  detailed  information  on  a  matter  of  no  ordi- 
nary interest. 

>Ve  have  only  to  add  in  this  place  a  short  resnm^  of  the  general 
plan  and  condition  of  these  useful  institutions,  chiefly  on  authority 
of  the  reports  of  M.  Desmaisieres  and  M.  Yisschers. 

The  organization  of  the  eaisses  de  prevoyance  in  the  five  auhdi- 
visions  of  the  Belgian  coal  basins,  is  the  same  throughout.  The 
statutes  are  approved  by  the  king :  the  gOTcrnors  of  the  provinces 
preside  over  the  adminbtrative  commissions,  which  are  composed  g" 
^^  exploitants''  and  master  workmen,  and  render  annual  accounts  to  - 
governors.  The  resources  for  these  institutions  are  derived  from 
deductions  from  the  wages  of  the  men,  equal  to  one-half  per  cent, 
and  from  contributions  of  the  mine  owners  to  the  like  amount. 
Each  year,  since  1840,  the  legislature  has  voted  about 42,000  francs; 
three  important  societies  contribute  at  least  5000  francs ;  the  pro- 
vincial council  at  Hainault  annually  votes  6000  francs :  to  these  may^ 
be  added  the  funds  derived  from  endowments,  and  from  the  donations 
and  bequests  of  individuals.  Independently  of  the  temporary  relief 
afforded  to  the  widows,  orphans,  and  dependents  on  the  deceasedi 
the  benefits  are  still  further  extended  by  furnishing  the  means  o: 
instruction  to  the  children.  Thus,  the  institution,  in  providing  fo 
the  moral  wants  of  living  generations,  continue  to  ameliorate  the 
future  conditions  of  the  working  miner.  The  benefits  are  not  limited 
solely  to  the  alleviation  of  the  physical  necessities. 

The  beneficial  effects  of  this  system  are  best  evidenced  by  the  prac- 
tical working  since  its  introduction.  On  the  1st  of  January,  1842, 
the  proportion  of  mining  establishments,  [exploitations,]  associated 
on  the  foregoing  principles,  and  the  number  of  workmen  who  had 
enrolled  themselves  as  members,  were  as  follows : 

ExploitatiosB.    Working  minen. 

Affiliated  exploitations,  forming  societies,       210  81,971 

Establishments  not  yet  associated,  -         160  7,806 


Total  in  the  kingdom,        ...         370  89,277 

Hence  we  perceive  that  the  aflSliated  coal  establishments  of  Bel- 
gium amounted  to  fifty-seven  per  cent,  of  the  whole  number,  and 
tlie  workmen  attached  to  the  provident  societies  were  not  less  than 
eight  Y-ono  per  cent,  of  the  aggregate  mining  population.  This  is  the 
best  indication  of  the  general  approbation,  by  the  miners  themselves, 
as  well  as  the  owners  and  lessees  of  the  collieries,  of  these  institutions, 
throughout  Belgium. 

"Thus,  happily/* concludes  M.  Dormaisieres,  "have  these  humane 
projects  been  most  nobly  brought  about,  by  the  influence  of  the  pro- 
prietary, by  the  wisdom  of  the  government,  and  by  the  parental  soli- 
ritudo  of  the  sovereign." 

The  working  miner,  left  to  himself,  has  not  the  foresight,  and  does 
not  poHsess  the  influence  necessary  to  bring  to  a  good  issue  such  pro- 
jootfi  as  these.    It  is  then  for  the  manufacturers  and  for  the  civil 
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^dministratioiis  to  set  on  foot  the  establishment  of  beneficent  and 
i*elief  funds.     Modern  philanthropy  has  nobly  pleaded  the  cause  of 
^lie  workman.      What  is  important  above  all,  is  to  protect  them 
against  the  reverses  which  continually  threaten  industry,  in  all  the 
^'gantic  extension  to  which  it  has  reached.    It  is  not  enough  to  pro- 
^de  for  his  health — for  his  comfort — he  ought  to  be  habituated  to 
^reflect  as  to  the  future.    Once  accustomed  to  do  this,  and  theworkman 
"will  become  more  moral ;  because  he  will  be  persuaded  that  his  con- 
ation will  be  ameliorated. 

GERMANY.* 

The  mining  art  was  early  diffused  through  the  states  of  Germany. 
Various  edicts  granted  privileges,  or  what  were  then  called  franchises, 
-to  the  cities  of  the  mineral  districts. 

In  the  greater  part  of  these  ordinances  we  perceive  ^^  dispositions 
protectrices"  to  the  workmen ;  particularly  the  assurance  of  certain 
sid  to  himself  and  to  his  family,  in  cases  of  accident,   p 

The  ordinances  of  1524  and  1538,  made  for  the  mines  of  Hartz, 

(Hanover,]  assured  to  the  wounded  labourer,  besides  medical  aid,  the 

ttjoyment  of  his  pay,  for  eight  weeks,  if  the  working  company  made 

profits ;  but  only  during  four  weeks  if  it  lost.    Hence  we  observe  that 

It  iras  the  mining  company  on  whom  the  expense  devolved. 

A  similar  ordinance,  of  the  22d  July,  1564,  made  in  the  electorate 
of  Treves,  reserved  a  certain  weekly  sum  from  all  the  workmen's 
'Wages,  towards  these  objects.  This  is  the  earliest  edict  which  makes 
mention  of  a  reserved  fund,  introduced  by  fixed  regulation. 

An  edict  of  the  margrave  of  Brandebourg,  20th  Oct.  1599,  be- 
stowed franchise  and  privileges  on  the  city  of  Tarnowitz,  in  Silesia. 
Art.  I.  of  this  act  founded  a  common  fund,  to  be  supported  by  moneys 
retained  from  the  pay  of  the  working  miners.  Its  object  was  to  con- 
tribute to  the  foundation  and  construction  of  churches  and  schools, 
&nd  at  the  same  time  to  afford  Christian  assistance  to  the  wounded 
Workmen ;  or,  in  case  of  death,  tp  their  widows  and  orphans. 

We  will  not  here  enumerate  all  the  ordinances  prescribed  in  favour  ^ 
of  the  mining  workman,  and  the  establishment  of  common  funds. 
Similar  institutions  exist  even  in  Sweden,  for  the  working  forgemen, 
Bick  or  wounded  ;  each  owner  of  forges,  every  master  forgeman,  con- 
tributes. The  simple  workman  bears  a  reserved  amount  equal  to  the 
I^lf  of  that  which  is  contributed  by  the  master  forgeman. 

Germany  presents  us,  from  an  early  period,  an  example  of  two 
institutions  by  which  we  might  profit.  1.  Mutual  insurance  funds 
for  poor  mines:  2.  Relief  societies — " caisses  de  secours" — for  the 
fninera. 

The  first  of  these  institutions  is  especially  useful  in  the  infancj^  of 
the  art  of  working  the  mines ;  but  when, — extraction  having  attained 
considerable  amount, — the  production  tends  to  exceed  the  require- 

*  Abridged  from  the  "Notice  aur  i'^tablisBemeDt, en  Belgiqne,  de  Caisses  de  Pr^voyance, 
••  laTeor  dei  Ouyrien  Minean."    Bmxelles.    1843. 
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ments  of  consumptioiiy  is  all  insurance  between  the  mines,  all  asso- 
ciation for  works  of  general  utility  superfluous  ?    The  BVBtem  of  in- 
surances against  risl^  of  every  kind  has  only  been  developed  within 
a  few  years,  in  Belgium  and  in  France.     Mines  are  penetrated  with 
the  necessity  of  remedies  against  the  evils  of  unlimited  competitioi; 
against  the  disorders  which  it  has  tended  to  produce.    Even  in  JBd- 
gium,  already,  one  of  our  financial  societies  has  suggested  the  foms- 
tion  of  a  species  of  institution,  [syndicat,]  for  the  industry  of  tb 
high-furnaces  and  forges.    These  ideas  should  not  be  lost.    PabEe 
riches  as  well  as  private  fortunes  suffer  from  the  disorders  of  exoei- 
sive  competition ;  of  an  imprudent  excitement,  given  to  the  prodn^ 
tive  forces.     The  history  of  late  years  should  serve  us  as  a  wi 

^'  Gaisses  de  secours"  for  poor  miners,  wounded  or  sick,  at  h 
exist  in  Belgium,  but  the  government  alone  could  not  have  establ 
them.  In  Germany,  the  development  early  given  to  the  *^  exploita- 
tion" of  mines ;  the  important  number  of  workmen  devoted  to  this 
branch  of  industry ;  the  revenues  which  the  princes  derived  from  it; 
the  influence  ^hich  they  enjoyed  in  these  mine  operations,  by  virtae 
of  the  principle  which  attributes  them  to  the  sovereign,  [dbroits  r^ 
lien,]  have  induced  the  depositories  of  power  to  regulate  all  tut 
which  concerns  the  extraction  from  the  mine,  the  duties,  and  tho 
relations  of  masters  and  servants.  Sacrifices  were  at  first  alone  im- 
posed on  the  working  companies ;  subsequently  the  workmen  were 
called  on  to  contribute.  The  princes  granted  subsidies  or  privileges 
to  the  ^^ chests;"  in  many  of  the  mines  free  action  was  reserved  to 
the  benefit  fund. 

These  institutions  were  regulated  by  some  suitable  persons,  choeen 
by  the  officers  of  the  prince.  The  funds  were  inclosed  in  boxes  hsv- 
ing  several  keys.  Sometimes  also  the  workmen  bore  a  part  in  tho 
directing  commission. 

The  working  miners  were  not,  in  Germany,  and  are  not  now,  abm- 
doned  by  their  masters :  the  authorities  are  careful  to  provide  for 
their  necessities.  These  chests  were  sometimes  very  rich.  Accord- 
ing to  Jars,  the  revenues  of  the  Caisse  of  the  poor  miners  of  the  d^ 
partment  of  Freyberg,  amount  annually  to  24,000  livres:  about  the 
year  1757,  the  capital,  invested  at  five  per  cent,  interest,  was  32,646 
livres. 

THE  PRUSSIAN  STATES. 

As  regards  legislation  over  the  aid  afforded  to  the  workmen,  i^ 
mining  casualties,  the  articles  214  to  220,  of  the  general  code  of  tb^ 
Prussian  states,  were  formed,  in  order  to  generalize  and  reproduce 
the  various  local  statutes.     It  is  unnecessary  to  cite  them  here. 

Finally,  public  authority  has  recently  sanctioned  regulations  fo^ 
the  established  provident  institutions,  in  favour  of  working  miners,  in 
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GREAT  BRITAIN. 

What  the  wise  direction  of  public  authority  has  established  in  Ger- 
many,  the  spirit  of  association^  the  sentiment  of  individual  indepen- 
deDce,  the  habit  of  calculation  and  of  obseryation,  have  consecrated 
in  Great  Britain.    The  associations  of  providejit  institutions,  of  sav- 
ing, of  insurance,  of  charitable,  friendly  and  benefit*  societies  and 
clubs,  in  this  country,  have  been  clothed  with  the  popular  character, 
ftlways^visible  in  all  its  institutions.     However,  the  patronage  of  the 
higher  classes  is  not  refused.    It  is  probable  even  that  these  estab- 
lishments have  been  originated  by  the  masters  or  by  the  mining  com- 
panies ;  but  these  parties  have  placed  themselves  in  the  back-ground 
of  the  picture.     The  charitable  or  friendly  societies  have  become  now 
part  of  the  customs  ef  the  English  people.    The  soil  of  Great  Britain 
IB  covered  with  them. 

We  have  consulted  the  documents  relating  to  the  benefit  societies, 
or  those  of  mutual  assistance,  in  several  parts  of  the  United  King- 
dom. In  general,  although  the  donations  of  distinguished  patrons, 
or  those  of  the  proprietors,  are  welcomed,  the  major  part  of  the  funds 
18  supplied  by  the  workmen ;  not  by  means  of  a  voluntary  assessment, 
but  by  virtue  of  statutes  to  which  they  submit  on  entering  into  the 
eetablishment. 

These  institutions  participate  in  the  character  of  insurance  societies, 
bat  they  present  this  peculiarity,  that  they  are  not,  to  any  one,  the 
object  of  lucre  or  of  speculation.  They  possess  the  defects  of  the 
societies  of  mutual  help ;  inasmuch  as,  in  general,  they  apply  only  to 
a  small  number  of  individuals.  But  the  wisdom  with  which  the  funds 
are  guarded,  the  prudence  which  they  exercise  not  to  encroach  upon 
the  reserve,  show  that  the  inconveniences  are  at  least  but  slight. 
The  workman  knows  that  the  "  chest'*  is  only  maintained  by  his  con- 
tributions ;  he  knows  that  the  funds  cannot  be  diverted,  and  he  makes 
no  complaint,  in  any  case,  of  the  insignificance  of  the  aid  he  receives 
in  proportion  to  the  sacrifices  that  he  has  made. 

Kevertheless,  the  funds  are,  ordinarily,  sufficient,  and  in  affinity 
yith  the  wants  of  the  members.  The  proprietor  of  the  English  mines 
^terests  himself  in  the  lot  of  his  workmen.  He  takes  pride  in  seeing 
them  well-ordered  and  economical.  For  his  own  advantage,  he  con- 
structs, for  the  use  of  his  work-people,  habitations  convenient  to  the 
seat  of  their  operations.  He  gives  them,  sometimes,  dwellings  gra- 
tuitously. He  founds  schools  for  the  children ;  he  furnishes  a  place 
for  a  common  library.  He  contributes  to  the  stock  for  mutual  assis- 
tance, placed  under  his  patronage ;  he  holds  the  funds,  and  pays  the 
iiiterest  on  them. 

In  England  especially, — and  the  attempts  to  reform  the  poor-laws 
demonstrate  it, — they  seek  to  avoid  the  inconveniences  of  those  insti- 
tutions which  are  solely  charitable  or  purely  helpfiil.  The  superior 
classes,  so  enlightened  in  this  kingdom,  interfere  in  these  institutions 
<^uly  to  facilitate  their  operation.    The  government,  whose  action 
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ordinarily  remaiDS  latent,  limits  itself  to  tbe  publication  of  tbe  pre- 
cise formula  for  the  regulation  of  the  various  societies  of  insurance 
or  benefit. 

These  societies  when  they  have  acquired  some  extension,  are  very 
careful  to  solicit  and  secure  legal  sanction.  An  adyocate  of  the 
crown  is  appointed  to  review  the  rules  of  the  associations  which  aspire 
to  be  incorporated.  The  acts  of  Parliament,  10  Geo.  lY.  and  4  and 
5  William  IV.,  fix  the  course  to  be  pursued,  and  the  final  sanction 
is  accorded  by  the  magistrates  of  the  county. 

The  numerous  philanthropic  societies  in  Great  Britain  second  the 
tendency  of  the  English  people  to  profit  by  the  benefits  of  co-opera- 
tion. Association,  in  the  times  to  come,  will  produce  such  wonders 
as  ^e  owe,  in  the  order  of  physics,  to  the  accumulation  of  steam,  or 
to  electricity.  It  is  a  lever  or  powerful  spring,  which  till  now  has 
been  employed  but  imperfectly  ;  but  which,  well  directed,  will  be  the 
principle  of  prodigies  which  the  future  will  disclose. 

The  English  workman  is,  in  general,  better  instructed,  and  is  in 
easier  circumstances,  than  those  of  Belgium.  He  not  only  has  a  love 
for  his  profession,  but  entertains  a  great  respect  for  his  superiors 
and  for  the  laws.  The  habit  of  economy,  the  advantage  he  finds  in 
it,  the  pride  which  the  sentiment  of  his  power  and  good  conduct  gives 
him,  contribute  to  strengthen  these  moral  ties.  We  speak  not  now 
of  the  workers  in  the  great  manufactories :  reduced  to  the  state  of 
paupers ;  ill  fed ;  exposed  to  every  privation.  But  the  working 
miner  is,  in  this  kingdom,  in  a  more  favourable  position  than  the 
Belgian  miner. 

Tliere  are  two  traits  of  character  in  the  English  workmen  that  we 
must  not  lose  sight  of: — the  care  that  they  take  to  provide  a  suitable 
and  religious  burial  for  their  deceased  comrades,  and  the  importance 
which  they  attach  to  the  education  of  their  children.* 

The  picture  thus  presented  by  M.  Visschers,  of  the  condition  of 
the  English  miners,  is  drawn  by  a  friendly  hand,  and  perhaps  may 
be  considered  somewhat  flattering. 

To  the  foregoing  liberal  views  of  this  philanthropist,  we  proceed  to 
note  some  prominent  statistics  on  the  minors'  Benefit  Societies,  and 
on  the  casualties  of  coal  mining  in  England ;  a  country  which  has 
perhaps  a  greater  interest  in  these  subjects  than  any  other,  being  the 
largest  coal  producer,  and  employing  a  more  numerous  population  in 
its  extraction,  than  the  rest  of  world  united. 

The  contiuuauoo  of  voluntary  subscriptions  to  the  innumerable 
provident  societies  of  the  mining  districts,  proves  the  prevailing  re- 
liance on  their  efficacy  in  times  of  emergency :  while  the  almost  uni- 
versal enrollment,  as  contributing  members,  of  the  class  of  operatives 
especiallv  intoreste^l  in  the  result,  attest  the  estimate  which  has  been 
formed,  by  the  working  miners  themselves,  of  the  salutary  influence 
of  those  associations.  Local  instances,  we  are  constrained  to  admit, 
may  be  cited  where  abuses  have  existed  :  where  the  system  has  been 
rendered  less  operative  for  good  by  defective  arrangements ;  by  er- 
roneous calculations  at  the  outset ;  or  by  occasional  improvidence  in 

•  Nv^lic^  *ur  l>»Wi«em<n<  Jl*  C*i*«*  a«  lVToT«uv>e,    M.  A.  VUaehen,  lSi3,  p.  IS. 
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the  management ;  such,  for  instance,  as  has  been  shown  by  a  Parlia- 
xnentai^  Keport  of  the  South  Staffordshire  coal-fields ;  a  district 
which  has  acquired  a  lamentable  notoriety,  for  the  habits  and  the 
moral  and  social  condition  of  its  mining  population.  But  the  general 
working  of  the  relief  funds  and  provident  societies,  throughout  the 
length  and  breadth  of  the  land,  is  satisfactory:  creating  habits  of 
foresight  and  economy — compulsory  probably  at  first — and,  above 
all,  estimable  in  bringing  opportune  succour  to  the  maimed  and  the 
sick,  and  relief  to  the  infirm ;  in  providing  support  to  the  survivors 
of  those  frightful  accidents  which  so  often  occur ;  in  securing  decent 
burial  to  the  dead,  and,  in  affording  consolation  to  the  families  of 
such  as  have  unfortunately  perished. 

The  drawback  on  the  utility  of  the  ordinary  country  clubs,  seems 
.to  consist  in  their  local  operation  and  restricted  character ;  in  the 
limited  and  fluctuating  nature  of  their  resources.     Often  based  on 
erroneous  data ;  frequently  originating  with,  and  conducted  by,  the 
uninformed ;  isolated  in  all  respects  ; — ^they  want  the  power  and 
imiformity,  almost  amounting  to  nationality,  which  the  coherence  of 
the  Belgian  confederated  exploitationSy  guaranteed  by  the  solemn 
Bauction  of  the  government  and  laws,  seems  to  assure  to  the  indivi- 
dual societies  of  which  they  are  made  up. 

In  England  there  are  no  public  institutions  to  supply  the  deficien- 
cies of  the  country  club  system.  It  has  been  even  considered  better  to 
leave  the  supposed  evils  to  be  corrected  by  the  interested  parties 
themselves.  Moreover  it  is  contended  that  the  extension  of  especial 
puhlic  protection  and  relief  in  favour  of  one  class  of  operatives,  is 
incompatible  with  strict  justice  towards  numerous  other  classes  who 
^  pursue  hazardous  occupations ;  such,  for  instance,  as  the  sea 
service,  in  which  2,000  British  sailors  are  annually  estimated  to 
perish  by  shipwreck ;  which  appears  very  little  to  exceed  the  number 
of  the  killed  and  disabled  miners. 

Violent  deaths,  which  occurred  in  55  mining  districts  of  England 
and  Wales,  in  the  year  1888  :— 

By  falling  down  shafts, 68 

Breaking  of  ropes, 1 

Ascending  and  descending,     -        -        -        -        10 

Drowned, 22 

Falling  of  stones  and  coals,    -        -        -        -        97 

Explosions  of  gas, 88 

Explosions  of  gunpowder,       -        -        -        -  4 

By  trams  and  wagons, 21 

By  various  injuries, 43 

Total, 849 

Mining  Ocuualties  in  the  South  Staffordshire  Coal  District — This 
Strict  has  been  recently  investigated  by  the  '^  Midland  Mining 
Commission,"  and  forms  an  important  part  of  their  able  Report, 
^wn  up  by  Mr.  Tancred.     He  remarks,  ^*  I  come  now  to,  perhaps. 
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the  most  distressing  part  of  my  subject,  on  which  I  have  to  present 
details  which  I  am  persuaded  must  shock  the  feelings  of  all  who  read 
them ;  I  allude  td  the  frightful  amount  of  accidents  and  loss  of  life 
which  is  day  by  day  leaving  the  fatherless  and  widows  to  lament  the 
sudden  loss,  in  the  midst  of  health  and  vigour,  of  those  on  whom  they 
depended  for  support. 

^^  I  should  hardly  have  been  disposed  to  investigate  this  subject  so 
minutely,  had  I  believed  that  such  a  destruction  of  human  life  was 
a  necessary  and  inevitable  accompaniment  of  the  working  of  the 
thick-coal  seam ;  for  in  this  by  far  the  most  danger  is  incurred.  On 
the  contrary,  however,  I  shall  have  the  consolation  of  proving  that 
such  is  not  the  case,  and  shall  produce  instances  in  which  a  gratify- 
ing contrast  to  the  general  course  of  things  is  exhibited."* 

The  writer  proceeds  to  quote  the  records  of  the  ^^  General  Regis- 
try Office,"  which  furnished  the  following  appalling  results. 

Table  of  the  Deaths  of  miners  in  the  Dudley  Coalfieldj  in  5j^ 
years,  viz.  from  July  1837  to  December  1842,  and  the  proportion  of 
such  deaths  as  result  from  accidents,  in  eleven  parishes,  whose  popu- 
lation in  1841  was  221,018.  We  may  observe  that  in  this  population 
there,  appears  to  be  no  registry  or  estimate  of  the  total  number  of 
miners,  so  that  w^  are  deficient  in  the  means  of  comparing  the  results 
with  other  districts. 

Death  of  miners,  of  15  years  and  upwards,  in  5^ 
years, 1122 

Of  the  above  number  killed  by  accidents,  -        -  610 

Proportion   per  cent,  [being  54.3  killed  out  of  every 

100  deaths,] 54.8 

Average  ago  of  miners  at  their  deaths,  years,    -        -  36| 

Thus  every  miner  has  more  than  an  equal  chance  of  being  killed, 
in  pursuing  his  occupation. 

According  to  a  return  by  Mr.  Best  manager  of  the  large  works  of^ 
the  British  Iron  Company,  the   proportions  of  casualties,  in  the 
Netherton  colliery,  were,  in  1842,  or  rather  for  45  weeks  in  that  year, 
as  follows : 

Men         Acci-    Of  which  Accidents.  Deaths. 
employed,    dents,  were  fatal,  per  cenL    per  cent 

In  the  thick  coal  pits,  82        59  4        72  5 

In  the  thin  coal  and  iron- 
stone pits,  92        67  0        73  0 


174        126        4 

As  during  this  year,  1842,  the  works  were  inactive  for  seven  weeks^ 
on  account  of  the  strike  of  the  men,  if  we  take  the  proportion  for 
the  entire  year  or  52  weeks,  the  result  shows  a  total  of  near  14(> 
accidents  sufficiently  serious  to  prevent  men  from  working,  out  of  174 
mines. 

«  Midland  Mining  Conuniuion,  First  Report,  1843,  p.  lir. 
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Mr.  Best  adds,  that  in  the  same  year  was  paid,  to  the  sick  colliers, 
miner's  widows  and  orphans  in  that  establishment,  upwards  of  £560= 
$2,721. 

Mr.  Smith,  manager  of  the  property  of  the  Earl  of  Dudley,  employ- 
ing 1054  miners,  furnishes  the  following  statement  also  for  the  year 
1842,  or  for  45  weeks  only. 

Thick  coal  colliers,  ....        429 

Thin  coal  and  ironstone  miners,    -        -        -        290 
Limestone  miners,  ....        325 

1054  men. 
Medical  relief  and  pensions  paid  to  wounded  and  superannuated 
miners  and  widows,  £960  9«. =94,658. 

From  the  details  of  the  mining  casualties  in  this  region,  it  appears 
that  none  have  been  ocasioned  by  inundation,  and  very  few  by 
explosions  of  fire-damp.  This  gas  appears  to  be  not  engendered  by 
the  Stafibrdshire  coal  so  abundantly  as  in  most  other  fields ;  the  men 
usually  working  with  open  candles. 

The  reporter  goes  on  to  state  the  remarkable  circumstance  that, 
with  so  great  a  number  of  frightful  accidents,  constantly  occurring, 
there  is  nothing  in  the  shape  of  a  hospital  in  the  whole  mining  dis- 
trict, with  the  exception  of  a  few  in-door  patients  at  the  Wolver- 
bampton  Dispensary.  All  other  cases,  requiring  pecular  skill,  must 
be  sent  to  Birmingham. 

A  serious  case  of  explosion  occurred  on  the  18th  August,  1845, 
at  Tividale,  near  Dudley,  when  twenty  miners  lost  their  lives.  Among 
other  cases  may  be  added  that  at  Round's  Green  colliery,  near 
Oldburg,  by  which  twenty  lives  were  lost,  on  the  17th  November, 
1846,  leaving  fourteen  widows  and  one  hundred  and  two  orphans  des- 
titute. 

Benefit  Clubs  in  the  Dudley  or  South  Staffordshire  Coal-field. — 
lie  report  from  which  we  have  last  quoted,  examines  into  the  nature 
of  the  associations  among  the  miners  of  this  district,  for  the  relief 
of  the  members  in  sickness,  and  for  their  burials,  and  allowances  to 
their  widows.  ^^  These  institutions,  so  beneficial  in  themselves,  and 
^  well  calculated,  if  properly  regulated,  to  counteract  the  habitual 
iinprovidence  of  the  workmen,  and  to  compensate,  in  some  small 
dogree,  for  the  absence  of  a  wealthier  class  living  amongst  them, 
are,  by  the  perverse  ingenuity  of  interested  parties,  converted  into 
one  of  the  numerous  means  by  which  the  hard-earned  wages  of  the 
iQiner  are  transferred  from  his  pocket  to  the  till  of  the  public 
house." 

We  cannot  enter  here  into  the  details  which  appear  in  the  pages 
of  the  report.  It  is  evident  enough  that  the  practical  working  of 
the  system  is  greatly  in  need  of  amendment ;  and,  indeed,  occasion- 
ally is  productive  of  injurious  consequences.  The  evidence  shows 
that  these  clubs  are  always  held  at  public  houses,  and  are  promoted 
by  the  publicans  for  their  own  benefit.  By  reason  of  the  abuses  of 
the  system,  and  of  the  appropriation  of  the  funds  to  drinking  and 
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unnec^esaiy  expenses,  the  results  are  far  less  beneficial  than  they 
micht  be. 

The  ^* friendly  iocietiet  or  8ick  clubs f**  are  Tery  numerous,  and  are 
established  on  various  principles.  They  engage  with  a  medical  man 
to  attend  the  members  during  sickness;  and  he  is  paid  from  2s,  to  4$. 
[fifty  cents  to  one  dollar]  per  annum,  for  each  member  enrolled.  It  is  a 
a  general  rule,  that  if  a  member  continues  a  charge  on  the  sick  fund 
for  twelve  months  at  one  time,  he  is  reduced  to  half  pay  for  life,  and 
allowed  to  follow  his  employment  if  he  is  able. 

There  are  also  ^'  Odd  Fellows  and  Lodges^**  established  on  the 
same  principle  as  the  clubs,  with  the  addition  of  the  ceremonies  and 
feasts,  but  as  these  are  attended  with  considerable  expense,  the  steady 
mechanics  prefer  the  common  '^  sick  clubs.** 

The  ^^  Field  CltU>s**  are  confined  entirely  to  the  miners,  and  afford 
medical  attendance  and  sick-pay  only  during  illness  from  accidents 
occasioned  by  the  work.  The  payments  to  these  clubs  are  compul- 
sory, and  the  employer  always  stops  the  contributions,  out  of  the 
wages  of  the  men.  The  miners  are  very  generally  in  a  sick  or  ^^  life 
cliS*'  in  addition  to  their  ^^  field  club." 

Mr.  Simkiss,  from  whose  evidence  we  extract  the  foregoing  notes, 
adds  that  '^  all  the  clubs,  or  societies,  in  thi$i  neighbourhood,  must  be 
founded  on  erroneous  principles,  as  they  are  of  short  duration.  The 
oldest  I  can  find  have  not  been  in  existence  more  than  seven^  years ; 
and  by  far  the  majority  do  not  last  one-third  of  that  time."  For  some 
years,  when  new  members  are  joining,  and  the  funds  are  conse- 
quently increasing,  they  appear  to  be  in  a  prosperous  condition. 
But  when  the  original  members  grow  old  and  become  a  serious  charge 
on  the  funds,  young  men  look  out  to  join  younger  clubs.  The  origi- 
nal club  first  becomes  stationary ;  then  as  the  deaths  increase,  the 
funds  decline,  the  members  diminish ;  and,  after  struggling  fox  awhile, 
they  ultimately  divide  what  little  stock  is  left  among  the  few  survi- 
vors. Thus,  those  who  have,  during  life,  contributed  regularly,  with 
an  assurance  of  provision  in  their  old  age,  are  now,  when  they  want 
the  most,  left  with  nothing  to  depend  upon  but  parochial  relief. 

The  miners  and  mechanics,  generally,  make  no  provision  (with  the 
exception  of  clubs,)  for  the  wants  and  infirmities  of  old  age.  There 
are  very  few  who  ever  make  any  deposits  in  the  savings'  banky  and 
the  instances  of  miners  becoming  depositors,  are  so  few,  that  we  may 
almost  say  there  are  none  of  that  class." 

Besides  the  voluntary  clubs  above  mentioned,  established  by  miners 
themselves,  there  is  a  regular  system  of  relief  for  men  wounded  or 
killed  in  the  service,  and  also  to  their  widows. 

In  the  thick-coal  mines,  [ten  yard  coal]  the  custom  is  for  the  owner 
of  the  mine  to  allow  6«.  a  week  to  the  wounded ;  and  Is.  6d,  a  week 
to  the  widow  of  any  man  killed ;  together  with  Is,  a  week  to  each 
child  which  she  may  have  under  the  age  of  ten.  The  men  on  their 
part,  make  a  special  collection  at  every  weekly  pay,  for  any  wounded 
man,  or  widow  of  a  fellow  workman,  of  as  much  as  will  make  up 
another  6«.  weekly.* 

*  Fint  Report  o^e  Midland  Mining  CommiBsion,  p.  11. 
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The  most  mischievous  sort  of  clubs,  both  to  the  finances  and  the 
morals  of  the  miners,  are  what  are  called  ^^  money  cltibs ;"  being 
subscriptions  to  certain  funds,  which  are  very  abundant  in  the  South 
Staffordshire  coal  district,  all  which  money  is  spent  in  drink  at  public 
houses.  By  the  evidence  of  the  resident  clergy,  the  regulations  and 
conduct  of  some  of  the  clubs  here  are,  ^^  terribly  destructive  of  the 
morals  and  savings  of  the  workmen." 

It  is  due  to  the  clergy  of  this  district  to  state  that  they  strenuously 
exerted  themselves  to  induce  the  adoption  of  clubs  conducted  on 
sounder  principles,  as  well  as  other  institutions  calculated  to  remove 
the  evils  complained  of.  Here  are  ^^ Provident  Societies^**  for  savings 
and  for  relief  in  sickness,  in  connection  with  Sunday  and  day  schools. 
There  are  also  "  Weslet/an  ClubSy**  and  "  Clothing  Clubs;*'  the  latter 
have  a  beneficial  effect  in  inducing  habits  of  saving.  To  these  we 
may  add  the  ^^  Dorcas  Societies^**  consisting  of  charitably  disposed 
ladies,  who  hold  stated  meetings  and  make  articles  of  clothing  which 
are  sold  to  the  poor  at  half  the  price  of  the  materials. 

A  series  of  articles  on  Benefit  Societies,  by  Dr.  Beard,  was  pub- 
lished in  the  "People's  Journar*  in  1847.  From  these  we  learn  in 
detail  how  extensive  and  almost  universal  are  the  failures  of  the 
English  Benefit  associations,  arising  from  defective  management, 
and  from  the  erroneous  structure  of  their  respective  constitutions. 

In  the  "  Odd  Fellow  and  Friendly  Societies"  the  scale  on  which 
they  have  failed — and,  unless  great  changes  are  introduced,  will  fail — 
i«,  according  to  Mr.  Nelson,  fearfully  large.  The  Rev.  Mr.  Sher- 
man lately  stated  at  a  public  meeting  in  Liverpool — ^Mr.  Ansell  had 
told  him  of  two  thousand  societies  having  been  submitted  to  him  in 
three  years,  whose  affairs  were  proved  to  be  altogether  insolvent.' 
"But,"  observes  Dr.  Beard,  "there  is  another  kind  of  failure:  the 
Btaff  breaks  under  the  hand  of  the  poor  sick,  aged  man,  the  first  time 
he  leans  on  it.  Benefit  societies,  in  numberless  instances,  do  not 
afford  the  needful  aid." 

We  trust  there  needs  no  apology  for  calling  attention  through  the 
medium  of  the  foregoing  passages,  to  the  defective  construction  of 
associations  which  are  aesigned  for  the  most  useful  and  beneficial 
purposes. 

The  extent  of  their  failure  can  scarcely  be  fully  ascertained ;  for 
the  sufferers  are  in  humble  life ;  are  scattered  up  and  down  in  society 
and  have  no  sufiScient  means  of  making  their  injuries  known.  A 
committee  of  the  House  of  Commons  is  the  only  resource  by  which 
benevolent  men  could  acquire  some  knowledge  of  the  number  of  these 
failures,  and  of  the  sufferings  they  have  entailed."* 

Cornwall, — "The  diseases  of  miners,"  forms  the  subject  of  a  paper 
by  Sir  Charles  Lemon,  addressed  to  the  Boyal  Institution  of  Corn- 
wall ;  and  also  another  by  Dr.  Barham.  They  contain  some  very 
important  statistical  statements  respecting  the  deaths  and  diseases 
among  the  mining  population  of  Cornwall,  and  a  series  of  compari- 

*  The  People's  Journal,  Jolj,  1847. 
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sons  between  the  mining  districts  of  Cornwall  and  the  coal  regionf 
Staffordshire,  Northumberland,  kc* 

Miners*  Club. — It  does  not  appear  that  provident  associations 
much  utility  or  permanent  character,  prevail  in  the  mining  distri 
of  Cornwall,  and  the  want  of  a  better  system  there  has  been  : 
quentlj  deplored.  Various  plans  for  the  establishment  of  hospit 
mining  schools,  and  beneficial  societies,  founded  on  an  adequate  8( 
and  based  on  correct  principles,  have,  from  time  to  time,  been  ii 
fectually  advocated  in  Cornwall.  That  of  a  general  miners'  do! 
the  last. 

In  1846,  efforts  were  made  to  engage  the  public  sympathy  in  fay 
of  this  association,  and  an  earnest  appeal  was  made  to  the  lords  ] 
adventurers  to  give  their  countenance  to  the  plan,  and  to  support 
wishes  of  the  great  body  of  miners.  The  project  of  a  ^'Min< 
Society"  had  previously  been  abandoned  for  want  of  the  reqoi 
co-operation  of  the  influential  classes. 

It  was  urged  that  necessity  and  policy  required  the  establishm 
of  a  provident  association  in  every  district,  or  of  branches  emanat 
from  one  general  society  or  club,  which  should  be  based  upon  si 
principles  as  should  amply  provide  for  the  necessities  of  the  labc 
ing  miner,  when,  from  the  various  risks,  inseparable  from  his  hazf 
ous  avocation  he  should  be  incapacitated  from  labour. 

If,  as  we  infer  from  the  address  of  some  of  the  advocates  for  1 
general  club,  the  thirty  thousand  miners  are  to  contribute  their 
share  of  the  annual  funds,  and  the  lords  and  adventurers,  and  be 
volent  persons  to  supply  the  other  moiety,  as  in  the  case  of  the  1 

f;ian  "  caisses  de  secourSy**  the  project  appears  to  be  unobjectional 
or  it  has  been  well  proved,  that  no  plan  works  well  as  a  mei 
charitable  institution  giving  gratuitous  aid ;  no  project  is  succea 
in  teaching  the  importance  of  foresight  and  timely  economy,  wl 
does  not  comprise  the  contributions  of  the  working  miners  themsel 
and  constitute  them  joint  guardians  of  the  funds  destined  to  reli 
their  future  wants. 

Mining  Accidents  in  Cheat  Britain, — The  Mining  Journal,  Ja 
ary,  1844,  published  a  list  of  four  hundred  and  eighty-three  det 
and  accidents  noted  in  its  columns  during  the  previous  eight  mon 

Out  of  one  thousand  one  hundred  and  twelve  deaths  of  coll 
only  among  that  class  of  population,  reported  by  the  Midland  Mir 
Commission,  no  less  than  six  hundred  and  ten  arose  from  accidei 
by  which  it  appears  there  is  a  frightful  advance  of  mining  mortal 
The  editor  conceives  that  "  the  number  of  lives  sacrificed  annua 
cannot  be  less  than  two  thousand  five  hundred,  exclusive  of 
numerous  cases  recorded  in  which  severt*  injuries  have  been  recei^ 
resulting  ultimately  in  the  loss  of  lives. "f 

It  is  due  to  Mr.  Englis)^  to  state  that  he  has  for  a  considers 
time  past  done  his  utmost  towards  the  humane  object  of  establisl 
institutions  for  the  relief  of  the  sufferers  by  accidents  in  mines, 

•  Mining  R«Ti«w»  Angu^U  1SS9.  and  1S41. 
t  Mining  Journal,  Janoaiy  SOtb,  1$44. 
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hu  let  no  opportunity  pass  of  awakening  sympathy  in  favour  of  that 
onfortunate  class.  We  fear  that  there  is  too  much  truth  in  the  fol- 
lowing severe  remark : — 

^England  is  justly  proud  of  her  numerous  charities,  her  hospitals 
for  the  sick  and  maimed,  her  asylums  for  the  aged  and  decayed  mem- 
bers of  society,  and  her  institutions  for  the  support  and  protection  of 
the  widow  and  orphan.  But,  with  shame  be  it  spoken,  a  country 
indebted,  in  a  great  measure,  for  her  position  to  her  mineral  riches, 
cannot  reckon,  amongst  her  numerous  charitable  establishments,  one 
which  is  devoted  to  the  maimed  or  aged  collier  or  miner,  nor  a  [pub- 
lic] fund  wherewith  to  support  the  widow  and  the  fatherless  who  may 
be  bereaved  of  their  natural  protector  by  accidents  in  mines."* 

The  same  gentleman,  in  a  petition  to  the  House  of  Commons, 
dated  28th  January,  1846,  stated  that  the  loss  of  life  in  mines  and 
collieries  within  the  preceding  year,  was  upwards  of  a  thousand  indi- 
ridoals. 

A  printed  statement  has  subsequently  appeared,  wherein  it  is 
shown  that  in  twelve  cases  alone,  in   thirty-two  years,  there  was 
sustained  a  loss  of  seven  hundred  and  twenty-three  lives  in  the  Dur- ' 
ham  and  Northumberland  coal-field,  chiefly  by  explosion  in  the  pits. 
We  add  the  details  below. 

Date. 

1812,  May  25th, 
1815,  May  8d, 

do.    June  2d, 
1821,  October  23d, 
1828,  November  3d, 
1835,  June  18th, 
1839,  June, 

do.    June  23d, 
1841, 
1843, 

1844,  Sept.  28th, 

1845,  August  21st, 


Localities.                                    Lires  lost        Gaiues. 

Felling,                                 92    Explosion. 
Heaton,                                 75    Inundation 

Newbottle,                            57 
Wallsend,                              52 

Explosion, 
do. 

Rainton,                                59 

do. 

Wallsend,                            102 

do. 

St.  Hilda,                             32 

do. 

South  Shields,                      51 

do. 

Wellington  and  Thornley,    41 
King  pit,                              28 
Haswell,                               95 

« 

do. 

Jarrow  colliery,                    39 

do. 

Cases  of  death,           723 

A  petition  was  presented  to  the  House  of  Commons  in  1843,  by 
the  pitmen  of  the  Tyne,  the  Wear,  and  the  Tees,  in  which  they  state 
that  within  the  preceding  twenty  years  upwards  of  seven  hundred 
pitmen,  the  friends  and  companions  of  the  petitioners,  had  been 
niiserably  destroyed  in  the  Durham  and  Northumberland  mines,  by 
explosions  of  inflammable  gas,  and  that  others  met  the  most  fearful 
deaths  from  various  other  causes ;  that  these  explosions  have  always 
heen  traced  to  the  want  of  sufficient  ventilation,  permitting  the  accu- 
inolation  of  the  gas  in  such  masses  that,  when  set  fire  to,  it  explodes 
^th  sufficient  force,  sometimes,  to  blow  men  up  a  shaft  six  hundred 


*  Mining  Jonmali  VoL  XIIL  p.  391;  alto,  dlst  Janaary,  1846. 
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feet  deep  as  if  from  the  mouth  of  a  cannon,  and  to  shake  the  sol's,  d 
ground  similarly  to  an  earthquake.  They  state  that,  knowing  tkise 
Davy  lamp  is  liable  to  fire  an  explosive  mixture  under  certain  cL^ 
cumstances,  they  cannot  rest  satisfied  with  their  lives  being  secnr^sd 
by  an  imperfect  instrument,  easily  deranged,  and  which  at  the  m 
ment  of  the  greatest  danger  brings  on  the  mischief  it  is  intended 
prevent,  and  on  the  supposed  safety  of  which  has  been  based  tKise 
modern  practice  of  carrying  foul  underground  workings  to  a  mc^fit 
dangerous  extent. 

The  petitioners,  who  assemble^o  the  number  of  fifteen  thousan^ci, 
at  their  meeting,  suggested  that  the  only  way  of  working  the  min  ^ 
with  security,  would  be  by  sinking  two  shafts  at  the  "  winning,"  aiad 
as  the  work  extends  making  additional  shafts.  The  mine  would  thou 
be  thoroughly  ventilated,  the  coal  more  easily  worked,  and  the  peti- 
tioners secured  from  these  terrible  accidents. 

Mining  Casualties  in  the  North  of  England. — The  lists  we  have 
given  of  the  loss  of  life,  chiefly  by  explosions  in  twelve  cases  alone, 
in  the  counties  of  Durham  and  Northumberland,  by  no  means  ex- 
hibits the  entire  number  of  deaths  there  from  that  cause. 

The  subjoined  statistical  table  shows  that  they  comprised  in  eighty 

J  ears,  between  1756  and  1886,  the  destruction  of  one  thousand  four 
undred  and  twenty-seven  miners.  The  cases  of  explosion  more  than 
one  hundred  in  number,  were  attended  by  the  loss  of  one  thousand 
three  hundred  and  one  lives,  out  of  this  complement  of  one  thousand 
four  hundred  and  twenty-seven.  A  large  extension  to  this  catalogue 
might  be  made  by  the  addition  of  the  cases  since  1836,  in  fact, 
amounting  to  many  hundreds. 


Period. 


1756  to  1800. 
1800  to  1815. 


1816  to  1836. 


Caases. 


No. 


By  explosions, 
By  inundations, 
'  By  explosions, 
Inundations, 
Bursting  of  steam-boiler, 

locomotive. 
By  explosion. 
Inundation, 
Suffocation, 
Falling  of  stones, 
Bursting  of  steam-boilers. 


305 

6 

332 

74 

18 

664 

3 

7 

6 

12 


Total 
deaths. 


311 
424 


692 


1427 


Annual 
deaths. 


261 


341 


About  21,000  persons 
employed  abore  and 
below  ground. 


These  tables  can  only  be  usefully  compared  with  each  other,  and 
with  the  results  of  other  mining  districts,  when  we  know  the  number 
of  workmen  actually  employed  at  those  times  and  places  respectively. 
According  to  Mr.  Buddie,  the  foregoing  list  of  deaths  does  not  com- 
prise those  which  result  from  the  ordinary  casualties  of  life.* 


•  M.  Plot  in  Annales  des  Mines,  VoL  L,  1842. 


INTBODUCTION.  207 

The  following  statement  has  been  published  of  six  cases  of  fire- 
damp in  the  Jarrow  colliery,  on  the  Durham  side  of  the  Tyne,  and 
the  number  of  deaths  they  occasioned. 

In  1817,  1st  explosion,  -  -  -  -  6  killed. 

1820,  2d           **  .  .  -  .  2    " 

1826,  8d           "  -  -  -  .  42    " 

1828,4th          "  .  -  .  .  8     " 

1830,5th          "  -  -  -  .  42    " 

1845,6th          "  -  -  -  .  39    « 

In  twenty-eight  years,     -  -  -  -  139 

The  attention  of  the  government  has  been  attracted  to  the  formid- 
able nature  of  these  explosions,  and  in  recent  important  cases,  it  has 
nominated  commissions,  consisting  of  gentlemen  of  science  and  ex- 
perience, to  such  as  in  the  cases  of  the  Haswell  and  the  Jarrow  ex- 
plosions, and  have  directed  a  searching  investigation  to  be  instituted 
mto  the  causes  which  led  to  these  catastrophes. 

The  quality  of  the  deleterious  gases  of  the  Jarrow,  the  Hebburn 
md  the  Gateshead  collieries,  was  examined  in  1846,' by  Mr.  Thomas 
Graham,  and  the  Mining  Journal  of  June  16th  contains  an  article  by 
ikat  gentleman,  ^'  on  the  composition  of  the  fire-damp  of  the  New- 
castle coal-field,"  and  the  result  of  his  investigation.     From  this 
paper  it  appears  that  the  gas  of  Killinffworth  colliery,  near  Jarrow, 
^here  the  great  explosion  of  1845  took  place,  issues  from  a  fissure 
in  a  stratum  of  sandstone,  and  has  been  kept  uninterruptedly  burn- 
ing, as  the  means  of  lighting  the  horse  road  in  the  mine,  for  upwards 
of  ten  years,  without  any  sensible  diminution  in  its  quantity.     At 
the  Gateshead  colliery,  also,  the  gas  is  collected  as  it  issues,  and  is 
wi  for  lighting  the  mine,  while  at  the  Hebburn  colliery  the  gas 
ucends  from  a  bore  made  down  into  the  Bensham  coal-seam,  which 
is  highly  charged  with  gas,  and  has  been  the  cause  of  many  accidents. 
We  add  to  the  table  in  the  foregoing  extract,  a  recent  incomplete 
return  of  the  numbers  of  miners  who  have  perished  in  the  Durham 
wd  Northumberland  coal  mines  in  the  last  forty-two  years  : — 

Totftl  deaths. 

TFrom  explosion,  105"" 

p  I  Inundated  by  water,         75 

ISOStoTsSl    1  ^^^^^  damp,  9  >229 

Boiler  bursting  and  other 
causes,  40 

j  From  explosions,  732 

1821  to  1843  ^  Falling  stone,  choke  damp      V  821^ 

(     and  other  causes,  89  J  I 

{Explosions,  in  two  cases      S 
only,  exclusive  of  other       >  134 
accidents,  J 

Total  killed  in  42  years  in  one  district,  besides  ) 

numerous  cases  which  have  been  omitted,  \  1184 


About  990 
cases  of  death. 
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This  appalling  acconnt  of  loss  of  life  in  this  class  of  working  mei 
haSy  it  is  said,  led  among  other  causes  to  the  association  of  colliers  ii 
the  north  of  England,  ^led  ^^  the  Union,"  which  lately  compriset 
60,000  persons. 

This  association,  it  appears,  has  other  objects^  besides  those  con 
templated  by  the  Belgian  provident  institutions,  or  the  ^^  caisses  d< 
secours"  of  the  French  mines.  One  object  aimed  at  is  the  facility 
it  affords  for  enabling  large  bodies  of  operatives  to  strike  for  rise  o 
wages,  &c.,  or  to  consolidate  the  interests  of  an  important  and  nume 
rous  class  in  the  community. 

It  is  asserted  that  there  is  not  a  colliery  in  the  kingdom  in  whicl 
the  men  are  not  daily  and  hourly  exposed  to  similar  fatal  accident 
as  are  recorded  above,  which  cannot  be  wondered  at,  considering  th« 
bad  ventilation,  and  the  extent  of  the  underground  operations,  whep 
in  some  mines  sixty  or  seventy  miles  of  passages  have  been  cut. 

Dr.  Barham  has  communicated  an  article  on  ^^  the  accidents  ani 
diseases  of  miners,"  more  especially  directed  towards  those  of  Com 
wall.  He  institutes  an  interesting  comparison  between  the  numbe 
of  deaths  in  the  Cornish  mines  of  copper  and  tin,  and  those  of  th 
coal  districts.  Thechances  of  violent  deaths  in  the  latter  greatl; 
preponderate. 

Thus,  there  were  in  the  Tyne  and  Wear  district,  in  the  forty  year 
from  1800  to  1840,  1480  deaths  from  accidents,  out  of  a  miniuj 
population  of  21,000  persons,  men  and  boys,  of  whom  five-eighth 
worked  underground. 

Out  of  the  1480  deaths  in  the  collieries,  1325  deaths,  or  nine 
tenths  of  the  whole,  were  caused  by  explosions  or  inundations — acci 
dents  to  which  Cornish  miners  are  rarely  subjected. 

From  ofiScial  returns  given  by  the  Register-general,  we  are  fur 
nished  with  materials  for  comparing  the  mortality  among  miners  wit 
that  in  other  classes  of  the  community.  By  the  census  of  1841,  th. 
number  of  males,  of  twenty  years  and  upwards,  employed  in  the  cos 
mines,  as  well  as  those  of  salt  and  the  metals,  was  124,667.  Amon 
these,  the  violent  deaths  registered  in  the  year  1840  were  498.  Th 
only  employment  which  was  equally  fatal  was  that  of  the  navy  an 
merchant  service.  The  relative  proportions  of  c^jeaths  in  an  equE 
number,  are  as  follows : — 

In  the  navy  and  merchant  service,        -  -    4006 

In  the  mines,      -----    3939 
In  the  agricultural  population  of  England,       -    1221* 

Frightful  as  is  the  foregoing  statement  of  the  mortality  in  th 
northern  coal-field  mines,  we  derive  some  consolation  from  perceivin 
that  it  falls  very  short  of  that  in  the  Belgian  coal-field.  The  result 
are  interesting. 

General  Cases. — In  Belgium,  out  of  20,000  miners,  the  total  num 
ber  of  deaths  was  1710  in  twenty  years,  prior  to  1841,  averagiu] 

*  Mining  JoarnAl,  Jannvy  1,  1841. 
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85.5  per  annum,  or  thirty  to  every  one  thonsand  miners  employed, 
annually. 

In  the  Dorham  and  Northumberland  coalTJBeld  the  total  of  deaths 
in  the  mines  was  990  in  the  twenty-four  years  prior  to  1846,  averag- 
ing 41.28  annually,  in  21,000  miners,  or  19.65  to  every  1000  annu- 
aUy. 

To  render  the  comparison  more  exact,  we  find  that  the  number  of 
deaths  in  Belgium,  proportionate  to  21,000  miners,  (out  of  28,000) 
18  64.12  per  annum. 

The  Durham  and  Northumberland  coal-field,  average  of  24  years 
prior  to  1846,  41.28  per  annum.  Do.,  average  of  20  years  prior  to 
1837,  84.60  per  annum. 

Thus  the  number  of  general  cases  of  death,  in  a  corresponding 
number  of  miners,  is  55  per  cent,  greater  in  Belgium  than  in  the 
English  northern  coal-field.  When,  however,  we  analyze  the  causes 
of  these  deaths,  we  observe  that  the  proportions  are  reversed,  and 
the  fatal  cases  of  firedamp  are  far  greater  in  the  Newcastle  than  in 
the  Belgian  coal-field. 

Explosions.— Belffnm,  508  killed  out  of  28,000  miners,  or  877  out 
of  21,000,  average  18.85  per  annum  in  20  years. 

Northern  coal-field,  out  of  28,000  miners,  or  866  out  of  21,000, 
average  36.09  per  annum  in  24  years. 

The  mortality  by  fire-damp  being  greater  in  the  English  coal-$eld 
by  31  per  cent,  than  in  that  of  Belgium ;  or  thus,  annual  deaths  by 
explosions  in  the  Belgian  coal-mines,  0.89  out  of  every  1000  persons 
,  employed.    In  the  Newcastle  coal-field,  1.72  out  of  every  1000  per- 
sons employed. 

Our  data  is  somewhat  too  scanty  to  pursue  these  comparisons  far. 
A  statement  of  the  number  of  miners  killed,  from  various  causes,  in 
fifteen  years  in  the  basin  of  the  Loire,  in  France,  shows  the  deaths 
to  be  in  the  proportion  of  1  in  100  persons  employed.  This  ratio, 
if  correct,  is  enormous.  That  of  Belgium  averages  1  in  327.  The 
Newcastle  coal-field,  1  in  508. 

Forest  of  Dean. — Royal  Commission  of  Inquiry  into  mines. — In 
1842,  ample  reports  were  made  by  the  chief  commissioner  of  the 
Oloucestershire  mining  district.     He  says  that  this  woodland  and 
pvininf^  region,  although  comprising  an  area  of  only  22,000  acres, 
la  80  much  isolated  in  its  character  and  local  customs,  that  it  pre- 
sents a  field  of  more  than  common  interest. 

The  employment  of  females  in  the  mines  and  collieries  is  happily 
almost  unknown  in  the  forest.  Boys,  however,  and  those  often  of  a 
'V'^ry  early  age,  are  employed  in  considerable  numbers,  as  the  thin- 
^^88  of  the  seams  of  coal  requires  the  labour  of  mere  children,  from 
tlieir  very  limited  height. 

From  the  evidence  adduced  in  the  commissioners'  report,  it  is 
l^TOYcd  in  some  of  the  forest  mines,  that  the  subterranean  roadways 
passages  are  so  small,  that  even  the  youngest  children  cannot 
LOve  along  them  without  crawling  on  their  hands  and  feet ;  in  which 
"^^uuiatural  and  constrained  position  they  drag  the  loaded  carriages  or 
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hods  after  them.  And  yet,  as  it  is  impossible,  by  any  outlay  com- 
patible with  a  profitable  return,  to  render  such  coal  mines  fit  for 
human  beings  to  work  in,  they  never  will  be  placed  in  such  a  condi- 
tion. Consequently,  they  never  can  be  worked  without  inflicting 
great  and  irreparable  injury  on  the  health  of  children. 

From  the  peril  arising  from  the  destructive  influences  of  malurii 
and  inflammable  gases,  these  mines  seem,  in  a  great  degree,  happQy 
free ;  and  the  accidents  from  explosions  are  of  rare  occurrence.  The 
excellent  attqjition  given  to  the  system  of  ventilation,  adopted  in  the 
Forest  collieries,  in  fact,  afibrds  a  very  general  protection  from  the 
fatal  efiiects  also  of  carbonic  acid  gas,  or  choke-damp. 

Staffordshire.— ^YvfQ  lives  were  lost  by  an  explosion  in  the  Yew- 
tree  coUierv,  Sedgely,  23d  March,  1847. 

June  2nd,  1847,  ei^ht  men  and  three  horses  were  killed  by  an  ex- 
plosion of  carburettea  hydrogen,  at  Gerard's  Bridge  colliery,  near 
St.  Helen's.  In  the  same  month,  by  an  explosion,  in  Croft  Pit,  near 
Whitehaven,  four  lives  were  lost.  In  the  same  month  were  nine  per- 
sons killed  by  explosion  at  Eirkless  Hall  colliery,  about  two  miles 
from  Wigan ;  besides  which  there  were  eight  or  ten  others  who  were 
not  expected  to  recover,  and  about  twelve  others  less  seriously  b- 
jured.  Also  in  the  same  month,  near  Wigan,  two  persons  killed,  and 
at  Felling  colliery,  near  Guteshead,  six  miners  killed  by  explosion  or 
firchdamp. 

Yorkshire  coal-field,  XX. — Fifteen  persons  lost  their  lives  by  fire- 
damp, Nov.,  1841,  at  Barnsley.  At  Huddersfield,  three  explosions 
in  1841.  On  the  5th  of  March,  1847,  an  explosion  of  carburetted 
hydrogen  took  place  in  the  Great  Ardsley  main  colliery,  near  Barns- 
ley  ;  96  men  were  working  in  the  pit  at  the  time,  66  of  whom  were 
instantly  killed,  several  died  subsequently,  and  only  10  escaped  nn- 
hurt. 

At  Beeston,  near  Leeds,  17th  May,  1847,  an  explosion  led  to  the 
death  of  nine  miners. 

Lancashire  coal-field,  XVIII. — Haydock  colliery,  near  Newton.— 
On  the  6th  Nov.,  1845,  an  explosion  took  place,  whereby  nine  per- 
sons were  killed,  and  ten  others  so  dreadfully  mutilated,  as  to  be  un- 
able to  survive,  with  the  exception  of  one. 

In  the  Moyston  colliery,  ten  lives  were  lost  and  seven  wounded 
by  fire-damp,  in  1840,  and  six  persons  burned  and  five  hurt  in  May^ 
1846. 

An  explosion  from  fire-damp  in  a  colliery  near  Preston  took  place 
on  the  24th  of  November,  1846,  and  on  the  same  day  another  oc- 
curred at  Coppell  colliery,  Standish.  Twelve  lives  were  sacrificed 
in  these  two  cases. 

In  the  same  month,  by  an  explosion  at  Ghorley,  eight  persons  were 
instantaneously  killed. 

March  18th,  1864,  a  dreadful  explosion  occurred  in  Avley  mine, 
of  the  Ince  Hall  Coal  Company,  near  Wigan,  by  which  120  men  lost 
their  lives. 
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In  the  same  mine^  sixty  lives  were  lost  by  an  explosion  in  March. 
1853. 

SCOTLAND. 

The  ordinary  casualties  of  mining  occupations  prevail  here ;  but 
that  arising  from  fire-damp  does  not  appear  to  be  so  common. 

Two  explosions  took  place  in  1845,  in  the  Victoria  colliery,  near 
Nitshill,  Glasgow,  but  without  loss  of  life. 

Ameliorations  in  the  habits  and  condition  of  the  mining  popula- 
tion have  taken  place,  within  a  few  years.  Amongst  these,  none, 
perhaps,  is  more  important  than  the  prevention  of  the  employment 
of  females  in  the  coal  mines,  both  of  Scotland  and  in  some  English 
districts.  At  the  time  of  the  passing  t)f  Lord  Ashley's  Act,  in  1842, 
there  were  no  less  than  2400  females  in  the  coal  pits  of  Scotland ; 
seTen  hundred  women  in  those  around  Wigan ;  many  in  Stafibrd- 
shire,  &c. 

SOUTH  WALES. 

It  is  ascertained  that  the  loss  of  life  by  fire-damp  is  not  less  fre- 
quent, although  on  a  smaller  scale  in  this  coal-field,  than  in  the  highly 
bitaminous  coal  basins  of  the  north  of  England.  Those  which  occur 
are  in  great  measure  limited  to  the  bituminous  portion  of  the  Welsh 
basm.  One  of  the  most  important  of  these  accidents  was  an  explo- 
sion in  the  Duffryn  colliery,  whereby  29  miners  were  killed,  on  the 
2d  August,  1845.  Minor  cases,  of  the  death  of  from  two  to  ten  per- 
sons, are  less  rare,  and  scarcely  a  week  passes  without  a  case  of  ex- 
plosion. 

In  January,  1844,  twelve  persons  were  killed  by  this  cause,  at 
Binas  coUierv,  and  several  accidents  from  the  fire-damp  took  place 
in  other  colheries.  Three  miners  were  destroyed  at  Nantyglo,  in 
July  of  that  year.  In  1845,  a  good  many  accidents  occurred,  by 
explosions :  at  Patricroft,  at  Swansea,  at  Mynydd  Newydd  colliery, 
four  deaths.  In  May,  1846,  a  severe  case  of  explosion  at  the  Risca 
colliery,  and  in  the  following  month,  eight  persons  were  burned  at 
Homfray's  colliery,  Tredegar. 

The  employment  of  females  in  the  mines  is  or  was  prevalent  in 
Sonth  Wales,  but  it  is  hoped  the  degrading  practice  is  diminished.* 

Benefit  societies,  for  the  relief  of  sick  and  wounded  miners,  or  for 
their  families,  are  numerous  throughout  the  mining  regions,  and  are 
productive  of  considerable  good. 

CONDITION   OP  THB   MINING  POPULATION  OP  GREAT   BRITAIN. 

This  has  been  the  subject  of  investigation  for  some  years,  and  an- 
nual reports  have  been  made  to  government.  DifiSculties,  abuses, 
and  grievances,  under  which  the  working  miners  and  their  families 
Buffered,  have  been  diligently  investigated  and  pointed  out,  and  reme- 

*  Royal  mining  oommission  of  inquiry  into  mines. 
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dies  have  been  snggested  and  acted  upon.  We  cannot  here  enter 
into' these  details.  It  is  evident  that  remarkable  differences  in  the 
habits,  morals,  and  comfort  of  the  same  classes  existed  in  different 
mining  regions  of  Great  Britain.  The  causes  of  these  discrepancies 
or  contrasts  have  been  traced  to  their  sources,  and  placed  before  the 

Eublic.    The  general  social  condition  of  this  class  of  population,  we 
ave  every  reason  to  know,  has  been  greatly  ameliorated  by  means 
of  these  investigations. 

Some  colliery  districts,  it  is  well  known,  have  always  maintained  a 
more  moral,  a  more  respectable  and  intelligent  population,  than 
others.  We  have  no  means  of  classifying  these,  even  were  it  desir- 
able to  do  so.  Some  have  been  more  prominent  than  others,  as  we 
have  shown  in  relation  to  the  Dudley  coal-field,  and  formerly  some 
of  those  in  Scotland ;  but  in  all,  we  have  the  satisfaction  of  siting 
great  improvements  have  taken  place,  of  late  years. 

Thus,  we  read,  in  a  recent  article,  that  '^  not  a  little  of  the  success 
of  the  Coalbrookdale  coal  and  iron  works,  must  be  attributed  to  the 
great  attention  paid  to  the  religious  and  moral  training  of  the  work- 
men, and  the  care  bestowed  on  their  physical  condition.  Excellent 
schools  are  provided  for  the  children,  and  lecturers  are  occasionallj 
engaged  to  instruct  the  adults.  The  training  and  education  of  the 
children,  the  aids  for  mental  improvement,  offered  with  no  niggard 
hand  to  the  operatives — from  3000  to  4000  in  number — ^have  ren- 
dered the  work  people  of  Coalbrookdale  a  very  superior  class  to  those 
usually  employed  in  the  mines  and  forges."* 

Education  of  the  youth  at  the  collieries,  through  the  untiring  agen<7 
of  the  benevolent  proprietors  and  the  exertions  of  the  clergy,  is 
making  rapid  progress  in  many  districts.  At  the  Low-moor  Iron 
Company's  colliery,  near  Bradford,  where,  in  1841,  only  twx)  in  ten 
could  read,  out  of  1100  employed,  there  were,  in  September,  1845, 
out  of  494  boys,  between  ten  and  eighteen,  at  work,  411,  or  83  per 
cent,  who  could  read. 

Condition  of  the  Mining  Population  of  Qreat  Britain  in  IftlT."* 
By  an  act  of  Parliament,  passed  in  1842,  commissioners  were  ap- 
pointed "to  inquire  into  the  operations  of  that  act,  and  into  the  state 
of  the  population  in  the  mining  districts."  Four  reports,  between 
1844  and  1847,  have  been  presented  by  these  commissioners,  under 
the  provisions  of  what  is  generally  known  as  Lord  Ashley's  act,  and 
refer  to  portions  of  England,  Scotland,  and  Wales.  We  have  ex- 
tracted freely  from  a  portion  of  these. 

An  excellent  article  on  these  reports,  but  more  especially  on  that 
which  relates  to  Scotland  and  the  North  of  England,  appeared  in  the 
North  British  Review  for  November,  1847.  No  apology,  we  trust,  is 
necessary  from  us,  for  introducing  a  sketch  of  the  article  to  which 
we  refer,  particularly  as  it  supplies  some  information  in  which  we 
were  otherwise  defective. 

On  the  authority  alluded  to,  some  facts  as  to  the  condition  of  the 

*  London  Art  Union,  1847. 
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colliers  in  the  north  are  detailed,  which  might  almost  appear  incre- 
flible. 

'^Whether  it  may  have  arisen  from  the  nature  of  the  employment 
underground,  or  whatever  may  have  been  the  original  cause,  we  shall 
not  wait  to  determine ;  certain  it  is  that,  till  about  the  commence- 
nent  of  the  present  century,  colliers  were  kept  in  a  state  of  perpetual 
l)ondage,  and  from  the  first  moment  of  their  existence  were  considered 
as  belonging  to  the  property  which  gave  them  birth.  Without  the 
permission  of  the  proprietor,  they  could  not  receive  employment  in 
any  other  place,  in  fact  they  were  held  to  be  part  and  parcel  of  the 
establishment  for  carrying  on  the  working  of  the  coal ;  and  if  it  hap- 
pened to  be  let,  they  were  specially  described  in  the  lease,  and  trans- 
ferred to  the  lessee,  in  the  same  manner  as  if  they  had  been  a  num- 
ber of  horses.  When  the  le^^islature  passed  measures  for  the  benefit 
of  the  community  generally,  the  colliers  were  expressly  exempted 
from  the  privileges  which  such  measures  conferred.  Even  in  the 
w^ll-known  Habeas  Corpus  act  it  was  declared,  ^  that  this  present  act 
is  no  fcays  to  he  extended  to  colliers  and  saUers.' 

^^  In  1775,  an  act  of  the  British  Parliament  was  passed,  which  de- 
cUred  that  colliers  and  salters  were  to  be  no  longer  ^  transferable 
irith  the  collieries  and  salt-works ;'  but  upon  certain  conditions,  which 
were  then  deemed  ^reasonable,'  they  were  to  be  gradually  emanci- 
p^  and  set  free,  and  others  prevented  from  coming  into  such  a 
itate  of  servitude.  But  the  act  of  1775  does  not  seem  to  have  ope- 
rtted  satisfactorily;  and  in  1799  another  act  was  passed,  which 
completely  freed  colliers  from  the  bondage  in  which  they  had  been 
{Hreviously  held,  and  placed  them  on  a  footing  of  equality  with  the 
other  labourers  of  the  kingdom." 

Another  evil,  of  great  magnitude,  which  had  long  existed  in  Scot- 
Und,  and  which  presented  the  greatest  obstacle  to  the  improvement 
of  the  condition  of  the  mining  population,  was  unquestionably  the 
employment  of  females  under  ground. 

The  arrangements  were  such,  that  the  labour  of  the  man  who 
worked  or  hewed  the  coal  was  wholly  unproductive  without  the  assis- 
tance of  his  wife  or  daughter,  whose  occupation  it  was  to  carry  it 
away;  and  unless  trained  to  it  from  their  infancy,  it  was  totally  im- 
poBsible  for  females  to  engage  in  such  employment. 

In  a  very  interesting  book,  entitled  "  A  General  View  of  the  Coal 
Trade  of  Scotland,"  published  by  Mr.  Bald,  in  1808,  a  graphic  des- 
cription of  the  work  performed  by  a  female  "  coal-bearer"  is  given. 
We  are  compelled  to  abbreviate  the  details.    '^  The  collier  leaves  his 
house  for  the  pit,  about  eleven  o'clock  at  night,  [attended  by  his  sons, 
if  be  has  any  sufficiently  old,]  when  the  rest  of  mankind  are  retiring 
to  rest.     Their  first  work  is  to  prepare  coals,  by  hewing  them  down 
from  the  wall.    In  about  three  hours  after,  his  wife,  [attended  by  her 
diof  hters,  if  she  has  any  sufficiently  grown,]  sets  ou(  for  the  pit, 
havmg  previously  wrapped  her  infant  child  in  a  blanket,  and  leU  it 
to  the  care  of  an  old  woman,  who,  for  a  small  gratuity,  keeps  three 
or  four  children  at  a  time,  and  who,  in  their  mother's  absence,  feeds 

16 
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them  with  ale  or  whiskey,  mixed  with  water.    The  children  who  are 
a  little  more  advanced  are  left  to  the  care  of  a  neighbour. 

The  mother,  having  thus  disposed  of  her  younger  children,  descends 
the  pit  with  her  older  daughters,  where  each  having  a  basket  of  Bidd- 
able form,  lays  it  down,  and  into  it  the  large  coals  are  rolled ;  and 
such  is  the  weight  carried,  that  it  frequently  takes  two  men  to  Uft 
the  burden  upon  their  backs ;  the  girls  are  loaded  according  to  their 
strength.  The  mother  sets  out  first,  carrying  a  lighted  candle  in  her 
teeth  ;  the  girls  follow,  and  in  this  manner  they  proceed  to  the  pit- 
bottom,  and  with  weary  steps  and  slow,  ascend  the  stair  till  taej 
arrive  at  the  hill  or  pit-top,  where  the  coals  are  laid  down  for  sale; 
and  in  this  manner  they  go  on  for  eight  or  ten  hours,  almost  without 
resting.     * 

We  have  seen  a  woman,  during  the  space  of  time  above  mentioned, 
take  on  a  load  of  at  least  170  lbs.  avoirdupois ;  travel  with  this  150 
yards  up  the  slope  of  the  coal  below  ground ;  ascend  a  pit  by  stain 
117  feet,  and  travel  up  the  hill  20  yards  more  to  where  the  coals  are 
laid  down.  All  this  she  will  perform  no  less  than  twenty-four  timet, 
as  a  day's  work.  ^ 

The  whole  distance,  thus  loaded,  during  each  day,  was      5016  yds. 

And  the  unloaded  distance,  ...        5016 

Total  of  the  dailywork,  5f  miles,  or     -  -     10,032  vds. 

In  those  pits  which  are  so  deep  as  to  prevent  the  women  mm 
carrying  the  coals  to  the  sutface,  the  distance  which  they  bring  their 
loads  to  the  pit-bottom  may  be  stated  at  280  yards.  This  joumej 
they  will  perform  thirty  times  with  the  weight  above-mentioned,  in 
the  space  of  ten  hours ;  so  that  the  journey  performed  each  day  is, 
loaded,  8400  yards ;  not  loaded,  8400  yards.  Total  length  16,800 
yards,  or  more  than  9^  miles.  The  perpendicular  ascent  of  the 
slope  of  the  coal  being  700  yards." 

This  is  the  testimony  of  Mr.  Bald,  who  has  been  for  half  a  century 
at  the  bead  of  the  mining  of  Scotland,  and  who  has  done  more  than 
any  other  man,  not  merely  to  improve  the  method  of  working,  but  to 
elevate  the  character  of  the  worker. 

We  are  assured  that  this  is  no  exaggerated  statement.  It  is  utterly 
impossible  for  language  to  convey  to  a  stranger  anything  like  an  ade- 
quate idea  of  the  immense  toil  which  those  poor  women  had  to  undergo. 
It  was  reckoned  nothing  extraordinary,  at  a  Lothian  colliery,  for  a 
woman  to  carry  on  her  back  from  36  to  40  cwt.  of  coal  each  day,  a 
distance  of  between  300  and  400  yards;  the  greater  part  of  the  road 
being  not  higher  than  4^  feet,  and,  in  some  cases,  a  considerable 
portion  of  it  covered  with  water. 

The  reviewer,  with  perfect  justice  remarks,  that  it  is  certainly 
something  very  remarkable  that,  in  the  vicinity  of  the  most  polished 
city  in  the  kingdom,  and  for  the  purpose  of  supplying  it  with  an  im- 
portant necessary  of  life,  there  shouW  have  been  in  existence,  until 
as  it  were  yesterday,  one  of  the  most  offensive  and  disgusting  systems 
of  slavery  that  ever  disgraced  a  civilized  country ! 


DTTRODUCTIOK.  216 

On  the  7th  of  May^  1842,  Lord  Ashley,  with  whom  the  commission 
originated,  rose  in  his  pl^ce  in  the  house  of  commons,  and  moved 
''for  leave  to  bring  in  a  bill  to  make  regulations  respecting  the  age 
ia4  sex  of  children  and  young  persons  employed  in  the  mines  and 
oollieries  of  tne  United  Kingdom/'  In  introducing  the  subject,  this 
philanthropic  nobleman  said — 

"It  is  not  possible  for  any  man,  whatever  be  his  station,  if  he  have 
bit  a  heart  within  his  bosom,  to  read  the  details  of  this  awful  docu- 
ment, without  a  combined  feeling  of  shame,  terror  and  indignation. 
Bit  I  will  endeavour  to  dwell  upon  the  evil  itself,  rather  than  on  the 
parties  that  might  be  accused  as,  in  great  measure,  the  authors  of  it. 
An  enormous  mischief  is  discovered,  and  an  immediate  remedy  is 
proposed ;  and  sure  I  am  that  if  those  who  have  the  power  will  be  as 
leady  to  abate  oppression  as  those  who  have  suffered  will  be  to  for- 
give the  sense  of  it,  we  may  hope  to  see  the  revival  of  such  a  good 
understanding  between  master  and  man ;  between  wealth  and  poverty; 
between  ruler  and  ruled,  as  will,  under  God's  good  providence,  con- 
doce  to  the  restoration  of  social  comfort,  and  to  the  permanent  secu- 
rity of  the  empire." 

After  describing  the  measure  in  detail,  Lord  Ashley  concluded  in 
this  striking  and  beautiful  language : — 

^^Is  it  not  enough  to  announce  these  things  to  an  assembly  of 
Christian  men,  and  British  gentlemen !  For  twenty  millions  of  money 
Ton  purchased  the  liberation  of  the  negro,  Tind  it  was  a  blessed  deed. 
Yoa  may  this  night,  by  a  cheap  and  harmless  vote,  invigorate  the 
hearts  of  thousands  of  your  country  people ;  enable  them  to  walk 
erect  in  new;iess  of  life;  to  enter  on  the  enjoyment  of  their  inherited 
freedom,  and  avail  themselves,  (if  they  will  accept  them,)  of  the  op- 
portanities  of  virtue,  of  morality,  and  of  religion.  These,  sir,  are 
the  ends  which  I  venture  to  propose:  this  is  the  barbarism  that  I 
seek  to  remove.  The  house  will,  I  am  sure,  forgive  me  for  having 
detained  them  so  long;  and  still  more  will  they  forgive  me  for  ven- 
turing to  conclude,  by  imploring  them,  in  the  words  of  holy  writ,  'to 
break  off  our  sins  by  righteousness,  and  our  iniquities  by  showing 
mercy  to  the  poor,  if  it  may  be  a  lengthening  of  our  tranquillity.'  " 

We  have  been  informed,  that  during  the  delivery  of  Lord  Ashley's 
speech,  the  house  of  commons  was  a  perfect  calm — not  a  whisper  was 
heard.  The  simple  announcement  of  the  injuries  inflicted,  the  suffer- 
ings endured,  the  degradation  and  ignorance  prevailing,  made  such 
an  impression  in  the  house  that  many  a  stout  heart  melted,  and  tears 
were  shed,  where  seldom  tears  had  been  shed  before. 

The  act  passed  in  the  autumn  of  1842.  It  has  now  been  five 
years  in  operation,  and  we  will  venture  to  affirm  that  no  measure 
was  ever  passed  which  so  fully  realized  all  the  expectations  of  its 
sopporters,  or  so  completely  refuted  all  the  objections  of  its  oppo- 
nents. 

Notwithstanding  the  imperative  character  of  the  act  of  parliament 
which  forbids  the  employment  of  females  underground,  the  law  has 
been  evaded  in  some  districts,  especially  in  the  Welch  collieries,  and 
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ifc  M«in»  singular  thnt  these  violations  of  the  law  invariably  originate 
with  (he  females  themselves,  for  whose  especial  benefit  Lord  Ashley's 
Ac€  was  introduced. 

According  to  the  report  of  the  commissioner  appointed  to  inquire, 
into  the  state  of  the  population  in  the  minipg  districts,  in  1850,  it 
appears  that  notwithstanding  all  the  precautions  taken  by  several  of 
the  owners  and  managers  of  the  large  collieries  and  iron  Works  in 
Monmouthshire,  Brecon  and  Glamorganshire,  females  were  again  at 
work  below  ground.  Great  difficulty  was  experienced  in  detecting 
them,  as  they  always  concealed  themselves  and  got  into  hiding-places 
when  the  pits  were  searched  by  the  agents. 

Judging  from  their  own  admissions,  it  is  probable  that  not  less 
than  200  females  have  been  employed  in  some  of  the  principal  works, 
during  the  last  year.  A  considerable  proportion  of  these  were  of  the 
teuderest  years — 11  to  13 — the  rest  quite  young  women.  The  habit, 
therefore,  was  re-commencing  with  an  entire  new  generation. 

Among  the  many  things  required  to  aid  in  correcting  the  sensual 
habits,  smd  enlightening  the  minds  of  the  mass  of  the  population  of 
this  dij»trict,  the  better  training  of  the  female  portion  of  it  is  con- 
sidered by  all  thoughtful  persons  as  one  of  the  first  and  most  pressing. 

What,  however,  can  be  expected  from  those  who  are  allowed  to 
begin  life  in  an  employment  of  this  kind,  and  to  continue  it  until 
they  become  wives  and  mothers  ? 

The  employment,  underground,  of  boys  under  10  years  of  age,  has 
also  been  resumed  in  several  works,  in  the  Welch  district.  So  large 
a  proportion  is  a  plain  proof  that  the  practice  has  been  resumed 
without  check,  and  that  another  generation  of  colliers  and  miners  is 
growing  up,  whose  minds  are  becoming  indurated  by  the  same  pro- 
cess of  early  removal  from  school  and  employment  in  the  pits,  at  the 
age  of  seven  or  eight. 

It  is  but  justice  to  the  managers  and  mineral  agents  of  some  of  the 
principal  companies  to  state  that  they  have  endeavoured  to  stop  the 
practice,  and  have  caused  boys  under  the  legal  age  to  be  strictly  ex- 
cluded from  their  pits,  in  the  hopes  of  their  parents  keeping  them  at 
school  until  the  age  of  ten."*" 

We  are  happy  to  learn  by  the  London  Mining  Journal,  April  1st, 
1854,  that  from  the  suggestions  of  Mr.  Tremenheere,  about  four 
years  ago,  with  a  view  to  hold  out  an  inducement  to  parents  to  keep 
thoir  children  at  school  two  or  three  years  longer  than  they  previ- 
oumIv  had  done,  a  distribution  of  prizes  offered  by  the  iron  and  coal 
lui^^tcrs  took  place  at  the  St.  Thomas  National  School,  Dudley.  The 
yi  VAK^  were  £4  each  to  fifteen  boys,  and  .£8  each  to  thirty  boys  and 
^u  U|  boMidos  smaller  gifts  to  other  children. 

*  Mr.  Tremenheere'8  Report  in  1850. 
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7BANCE. 


Mining  CiuuaUies 

in  the  Coal  Basin 

of  the  Loire  or  St.  Etienne. 

Number  of  Workmen. 

Ymti. 

Workmen 

English  Tons  (of  10,146  met. 

emplojed. 

Killed. 

Wounded. 

Total. 

qnin.)  prodaoed. 

1817 

1,825 

18 

27 

45 

382,625 

1818 

1,916 

14 

37 

51 

387,352 

1819 

1,927 

20 

16 

36 

328,200 

1820 

1,945 

20 

38 

58 

374,390 

1821 

2,038 

19 

33 

52 

897,920 

1822 

1,958 

25 

26 

51 

415,131 

1823 

2,259 

32 

16 

48 

445,113 

1824 

2,514 

12 

19 

31 

548,567 

1825 

2,814 

21 

21 

42 

503,341 

1828 

2,708 

26 

30 

56 

552,216 

1827 

2,738 

17 

11 

28 

616,653 

1828 

2,190 

28 

11 

39 

656,490 

1^29 

2,970 

46 

16 

62 

614,684 

1830 

3,029 

30 

29 

59 

673,400 

1831 

3,053 

80 

10 

40 

625,486 

36,879 

358 

340 

608 

7,521,568 

ATmg*  of  15  j*8. 

2,453 

23.86 

22.66 

46.52 

Av'ge  to  each  miner  204  aniy. 

Of  the  foregoing  list  of  casualties  occurring  in  the  fifteen  years, 
bmlSlT  to  1831,  the  immediate  causes  were  as  follows: — 


Crashes  or  falling  in  of  the  ground, 
Inflammable  gas  or  fire-damp  explosions, 
Falling  of  rocks,  timber,  &c. 


299=20.     annually. 

179=11.92 

220=14.60 


it 


u 


698=46.62      « 


Proportion  of  deaths,  1  in  100 ;  proportion  of  accidents,  1  in  52. 

It  is  remarked  that  Mondays  are  the  days  of  the  week  on  which 
tkegreater  part  of  the  accidents  happen. 

^e  casualties  recorded  above  which  occurred  in  a  working  popu- 
ktion  averaging  during  the  fifteen  years  only  2,458  miners,  seem  to 
k  very  disproportionate  to  the  number  employed ;  being  at  the  rate 
rf  1  in  155,  annually.  In  the  foregoing  statement  the  deaths  by 
ire-damp  at  St.  Etienne,  during  this  period,  form  only  one-fourth  of 
tte  total  number;  while  the  falling  in  of  the  ground  in  the  subter- 
iviean  works  has  been  the  principal  cause  of  nearly  three-fourths  of 
ftese  accidents.*  The  safety  lamp  of  Sir  Humphrey  Davy  was  intro- 
JKed  here  in  1825. 

In  1845,  a  scientific  commission  was  formed  in  France,  to  inquire 
iato  the  causes  of  fire-damp  in  the  French  mines,  and  to  suggest  the 
best  means  of  preventing  them. 
Host  of  the  mines  in  this  department  possess  local  caiises  or  funds 

*  Thu  preponderance  of  the  number  of  accidents  in  the  Baain  of  the  Loire,  from  the  fUl- 
■f  IB  of  the  ground  or  roof  in  the  subterranean  works,  seems  to  be  of  local  oooorrenoo.  la 
cStf  dutricts,  those  arising  from  explosions  of  gas  are  the  most  diiastroof. 
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for  the  relief  of  the  families  of  workmen;  this  resource  has  often 
proved  inadequate ;  but  the  owners  of  the  mines  and  the  inhabitants 
of  the  district  have  generously  vied  with  each  other  in  relieving  the 
families  rendered  needy  by  these  accidents.  The  government  has 
also  relieved  many  sufferers. 

By  a  circular  of  the  under-secretary  of  state  for  the  public  works, 
addressed  to  the  prefects  and  engineers  of  mines,  they  are  directed 
to  furnish,  sometime  in  January  of  each  year,  an  account  of  the 
accidents  which  may  have  occurred  in  the  mines  and  quarries  daring 
the  preceding  year  ;  distinguishing  the  number  of  workmen  emplojed 
in  each  department  and  the  number  of  killed  and  wounded,  the  cause, 
&c.* 

We  have  elsewhere  observed  that  the  daily  employment  of  the  coal 
miner  was  accompanied  with  far  greater  risk  of  life  than  that  of  the 
workman  engaged  in  the  extraction  of  metallic  ores,  and  conse- 
quently that  it  was  the  more  expedient  to  provide  the  means  of  meet- 
ing or  alleviating  the  accumulated  casualties  of  the  collier's  life. 
From  a  statement  before  us,  it  appears  that,  in  France,  the  propor- 
tion of  coal  miners  killed  or  seriously  injured,  annually,  has  amounted 
to  one  in  one  hundred  and  forty-four,  while  in  the  mines  of  metallifer- 
ous ores,  the  proportion  is  only,  on  an  average,  one  in  four  hundred 
and  twenty  five. 

We  have  shown  that  in  the  basin  of  St.  Etienne  alone  six  hundred 
and  ninety-eight  coal  miners  have  been  killed  or  wounded  in  the 
space  of  fifteen  years ;  that  is  to  say,  forty-six  per  annum  ;  but  this 
represents  one-third  of  the  coal  production  of  France.  It  has  been 
ascertained  that  the  general  average  of  deaths  in  the  coal  districts 
of  France,  occasioned  by  mine  accidents,  is  between  ninety  and  one 
hundred,  for  an  extraction  of  coal  amounting  to  three  millions  of 
tons,  about  equal  to  that  of  Belgium,  where  the  average  deaths  are 
as  much  as  one  hundred  and  twelve  annually,  f 

The  great  sources  of  accidents  which  occasion  sudden  death  in 
coal  mines,  are  obviously  the  irruptions  of  water  and  the  explosions 
of  the  fire-damp ;  the  last  being  the  most  frequent  and  active.  The 
fall  of  rocks,  the  eboulements  or  crushing,  which  seems  at  first  sight, 
to  constitute,  the  principal  elements  of  danger,  enter  only  into  a  frac- 
tion of  the  sum  total  of  disasters.  The  proportion  of  killed  and 
wounded  by  fire-damp  in  Belgium,  between  1821  and  1842,  is  about 
38  per  cent,  of  the  total  number  of  accidents. 

These  distressing  occurrences  have  by  no  means  diminished  of  late 
years.  On  the  contrary,  they  appear  to  increase  in  all  the  coal  min- 
ing countries  of  the  world,  in  the  ratio  of  the  increased  depth  to 
which  the  working  of  the  collieries  are  carried. 

On  the  23d  March,  1847,  an  explosion  took  place  in  one  of  the 
coal  pits  of  La  Grame,  in  Alsace.  Out  of  thirty-six  workmen  who 
were  in  the  pit  at  the  moment,  twenty-four  instantly  perished,  and 
the  other  twelve  were  seriously  burned. 

♦  Annales  dcs  Minos,  tomo  vii.,  18i5. 

-f-  Q^olugie  appliqu^e,  par  M.  A.  Burat,  Parij. 
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An  imperial  decree,  26th  May,  1818,  founded,  in  the  department 
of  Oarthe,  a  cause  de  prSvoyance^  in  favour  of  the  poor  colliers. 
Bnt  this  institution,  even  in  the  same  department,  had  not  taken  deep 
root;  at  Liege  it  did  not  survive  the  fall  of  the  empire. 

A  royal  ordinance,  25th  June,  1817,  established  at  Rive-de-Gier 
Xoire,]  a  common  *' foresight  chest"  for  the  working  miners  of  this 
)88in ;  the  association  also  had  no  long  duration. 

The  two  institutions,  of  the  empire  and  the  restoration,  failed 
from  the  same  cause.  They  were  unable  to  resist  the  times ;  because 
they  were  not  rooted  in  the  economical  habits  of  the  workmen.  They 
were  almost  exclusively  benefit  societies;  the  providence  of  the  work- 
man, which  ought  to  have  formed  their  principal  characteristic,  was 
there  only  an  accessory. 

The  generosity  of  the  proprietary  had  little  utility,  because  they 
helped  the  unfortunate  unproductively.  The  Belgian  societies  are 
not  80 :  the  gifts  of  the  mine  explorer  and  the  subsidies  of  the  govern- 
ment have  resulted  in  stimulating  the  clubbing  of  the  workmen,  and 
of  doubly  interesting  them. 

The  principal  mine  establishments  of  France  usually  possess  local 
eaiiieM  de  iecours^  in  favour  of  their  workmen ;  but  no  common  asso- 
ciation unites  together  several  of  these  mines.  These  "  chests*'  are 
organized  and  administered  somewhat  after  the  manner  of  those  at 
the  Belgian  collieries. 

Insurance  associations  multiply  throughout  France ;  they  protect 
theasBured  against  the  principal  disasters  which  can  await  him.  The 
philanthropic  societies  of  Paris,  of  Nantes,  and  of  Mulhouse,  contri- 
bute much  to  spread  similar  institutions  and  the  germs  of  order  and 
economy,  in  the  working  class. 

The  miners  of  France  are  still  without  public  provident  societies. 
It  is  more  difficult  to  organise  such  associations  in  this  kingdom 
than  in  Belgium ;  either  because  the  miners  are  more  scattered, 
or  because  the  dangers  are  less.  But  it  is  not  the  less  useful  for  the 
working  class  to  see  these  imperfect  distributions  replaced  by  perma- 
nent institutions. 

In  continuation  of  tho  subject,  we  notice  here  the  progress  made 
to  form  somewhat  similar  institutions  to  those  of  Belgium.  Among 
others  in  France,  to  which  we  shall  refer,  is  the  "relief  chest"  or 
fund,  "cam«  de  secours,**  for  the  benefit  of  the  working  miners  in 
the  department  of  Ari^ge.  « 

In  1842,  a  report  was  made  by  the  minister,  M.  Teste,  Secretary 
of  State  for  the  Public  Works,  to  the  king  of  the  French,  in  which 
» project  was  submitted  to  his  majesty  for  the  establishment  of  a 
^^caisse  de  pr^voi/anee**  at  the  mines  of  Rancid,  in  Ari^ge.  The 
minister  remarks,  that  these  institutions,  so  useful  to  the  whole  work- 
ing class,  are  especially  needed  by  the  miner,  who  is,  by  the  nature 
of  his  employment,  exposed  to  daily  danger,  and  who  can  with  great 
difficulty,  by  his  own  individual  economy,  assure  himself  of  resources 
against  the  casualties  to  which  he  is  subject. 
The  administration  has  long  been  aware  of  the  influence  which 
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this  kind  of  estabUshment  would  have  over  the  well-being  of  HkmlB 

class  of  workmen. 

A  decree  of  the  Emperor  Napoleon,  in  1813,  prescribed,  for  tbe 
department  of  the  Ourthe,  the  formation  of  the  relief  chest  for  tlie 
miners  of  that  basin. 

A  similar  institution  was  created  in  the  department  of  the  Loire^ 
by  royal  ordinance,  in  1817. 

.The  advantages  which  were  anticipated  from  these  beneficent 
projects  were  not  immediately  realized.  We  cannot  here  act  hj 
force.  They  required  the  free  assent  and  co-operation  both  of  the  pro- 
prietary of  the  mines,  and  of  the  operatives  or  workmen.  This  indis- 
pensable junction  of  the  will  of  the  whole  often  occasioned  serions 
obstacles.  Individual  resistances  fettered  that  which  was  the  interest 
of  all  to  extend. 

In  Belgium  they  have  been  more  happy.  The  workmen  in  the  five 
subdivisions  of  the  coal  territory  of  that  country,  have  concerted  toge- 
ther to  organise  relief  funds  and  annuities ;  they  have  drawn  up  their 
statutes  in  a  form  which  has  met  the  approval  of  the  government, 
and  secured  the  benefits  of  its  protective  influence;  and  an  associa- 
tion is  thus  firmly  established  which  comprises  the  various  conces- 
sionaries and  workmen. 

Belgium,  in  this  respect,  is  in  a  most  favourable  position.  In 
France,  the  works  are,  in  general,  more  dispersed.  With  some  ex- 
ceptions, the  working  miners  do  not  present  in  France,  as  with  her 
neighbour,  a  population  concentrated  upon  certain  points ;  devoted 
exclusively,  from  father  to  son,  to  working  in  the  mines ;  and  having 
those  habits  of  fraternity  from  which  results  a  powerful  and  moral 
bond. 

At  the  same  time,  it  is  but  just  to  say,  that  several  of  the  mines 
of  France  oflFer  examples  of  provident  or  relief  funds,  which  have 
been  successfully  established. 

One  of  the  largest  establishments  in  the  kingdom,  the  iron  mines 
of  Rancie,  is  placed  in  circumstances  where  these  ameliorations  can 
be  immediately  realized.  These  circumstances  are  detailed  to  the 
government  by  the  minister.  Although  they  are  of  an  interesting 
character,  we  are  compelled  to  omit  them.  Finally,  he  solicits  the 
sanction  of  the  king  to  the  meditated  institution,  and  thereby  to  con- 
fer on  it  that  consistence  and  firmness  which  is  essential  to  its  well- 
being. 

On  the  25th  May,  1843,  a  royal  ordinance  was  issued  to  create  a 
relief  fund,  ^^caisse  de  secours^**  in  favour  of  the  working  miners  of 
Banci(S ;  and,  by  a  series  of  articles,  the  plan  of  the  institution  and 
of  the  government,  and  the  duties  of  the  members,  are  detailed.  The 
relief  fund  comprehends  aid  to  the  sick,  the  aged,  and  infirm  miners, 
and  affords  assistance  to  the  widows  and  children  of  deceased  work- 
men. The  plan  has  met  with  the  general  approbation  of  the  com- 
munity for  whose  benefit  it  was  designed,  and  the  cordial  support  of 
the  mayors  of  the  eight  communes  of  the  valley  of  Vicdessos  ;  which 


IHTBODUCTIOir.  221 

onmnnes  were  declared  by  royal  ordinance,  in  ISSS,  concessionaries 
"F  the  said  mines  of  Rancid.* 

Existing  in  the  midst  of  the  elements  of  destruction,  the  working 
niners  have  not  been  able  to  escape  from  superstitious  impressions, 
nd,  on  this  head,  we  find  that  in  mining  countries,  widely  separated 
rem  each  other,  there  exists  a  similar  belief,  which  attributes  most 
»f  the  accidents  to  local  or  evil  spirits  who,  in  order  to  defend  the 
nibterranean  treasures  against  the  encroachments  of  man,  oppose  to 
lis  progress  the  waters,  the  gases,  the  fallings  down,  &c.     There  re- 
sults a  real  evil  from  these  superstitions :  they  afford  a  pretext  for 
carelessness,  already  too  prevalent  among  miners,  and  for  neglecting 
to  take  the  necessary  precautions.     Accidents  are,  moreover,  multi- 
plied with  the  extension  of  the  subterranean  works ;  and,  while  see- 
ing men  exposed  all  their  lives  to  risks  so  terrible,  there  is  no  com- 
pany or  government  that  remains  unmoved  or  has  not  sought  to  pre- 
vent them  ;  at  first  by  wise  prescriptions,  and  then  to  mitigate  their 
effects.    The  establishment  of  benefit  societies — catsaea  de  secours — 
u  one  method  generally  adopted.     A  fund  created  by  a  reserve  from 
the  wages  of  the  workmen  and  other  persons  employed,  and  from  the 
erentual  profits  of  the  society,  is  distributed  among  the  wounded,  the 
widows,  and  the  children  of  those  who  fall.     These  funds  are  admin- 
istered by  a  council,  |)resided  over  by  the  administrator  or  manager, 
and  of  which  the  engineer,  the  cashier,  and  several  master  miners 
delegated  by  the  workmen,  form  a  part.    This  council  regulates  the 
number  of  pensions  and  the  time  which  they  ought  to  continue,  ac- 
cording to  the  nature  of  the  accidents  and  the  position  of  the  injured 
individuals,  as  to  means  of  subsistence.f 

A  fact  of  some  interest,  when  viewed  in  connection  with  the  sub- 
ject of  these  pages,  has  been  elicited  by  the  returns  made  to  the 
French  government  relative  to  the  savings  banks  of  France.  It  ap- 
pears that,  in  1845,  123,000  workmen  of  different  trades,  were  depo- 
sitors in  these  banks  ;  and  that,  out  of  this  number,  no  less  than 
eighty-one  thousand  were  miners. 

Considering  that  the  mining  population  of  France  is  not  as  1  to  20 
of  the  working  classes,  it  would  appear  from  these  statistics,  that 
niiners  are  here  more  economical  and  prudent  than  any  other  section 
of  the  labouring  community. 

UNITED   STATES  OF  AMERICA. 

Bituminous  coal  works, — With  the  exception  of  the  Richmond 
coal-field,  there  are  few  works  where  the  subterranean  operations  are 
sufficiently  extended  to  render  them  dangerous  from  the  presence  of 
fire-damp. 

In  March,  1839,  an  explosion  took  place  in  one  of  Heth's  pits, 
Chesterfield,  Virginia,  by  which  a  number  of  lives  were  lost. 

These  mines  are  from  400  to  700  feet  deep,  and  are  almost  en- 
tirely worked  by  slave  labour. 

*  Annales  des  Mines,  1843,  Vol.  III.  p.  923. 
t  Barat,  p.  610. 
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In  1844,  another  explosion  took  place  in  one  of  the  Black  Heaih 

pits,  while  four  Englishmen  and  eight  negroes  were  in  it. 

1854,  May  14th,  another  terrible  explosion  took  place  at  the 
^^  English  Goal  Pits,"  in  Chesterfield  coanty,  by  which  20  men  were 
killed. 

Anthracite  Collieries. — Some  few  of  the  deepest  workings  in  the 
Pottsville  district  have  been  so  far  troubled  with  fire*damp,  as  to  re- 
quire some  caution  on  the  part  of  the  miners.  Explosions  on  a  small 
scale  occasionally  occur,  but  we  have  no  very  serious  cases  to  record, 
up  to  the  present  time ;  although  it  is  evident  that,  as  the  mines  are 
deepened,  the  risk  and  danger  increases,  and  it  will  require  greater 
circumspection  hereafter. 

In  February,  1847,  seven  lives  were  lost  by  an  explosion  in  Spen- 
cer's mine,  hear  Pottsville. 

Benefit  clubs  and  associations  for  relief  in  times  of  sickness  prevail 
in  this  mining  district,  after  the  English  method. 

Miners*  Asylum. — A  project  was  suggested  through  the  columns 
of  the  Miners*  Journal  of  Pottsville,  in  1840,  for  the  relief  and  sup- 
port of  such  miners  as  became  disabled  by  accident  from  pursuing 
their  dangerous  avocation.  It  contemplated  the  raising  of  a  fund 
sufficient  to  erect  a  building  for  the  reception  of  sick  and  wonnded 
miners,  and  an  annual  contribution  towards  its  endowment.  The 
plan  was  originated  in  charitable  and  philanthropic  motives,  but  was 
somewhat  crude  in  its  conception  ;  and,  as  it  proposed  to  be  main- 
tained from  resources  derived  from  a  tax  on  the  purchasers  of  coal, 
consumed  at  a  distance  and  in  great  measure  by  other  states,  while 
the  mining  community  was  to  be  relieved  from  all  the  burthen,  it  was 
not  likely  to  secure  public  favour.  It  has  been  thoroughly  proved 
that  no  project  of  this  sort  is  successful  in  its  results,  in  which  the 
expenses  are  not,  to  a  certain  extent,  defrayed  by  the  miners  them- 
selves ;  or,  as  in  Belgium  and  in  many  instances  in  England,  sup- 
ported at  the  joint  expense  of  the  owners  and  the  workmen,  and  car- 
ried on  under  their  joint  control  and  supervision. 

In  Pottsville,  the  great  centre  of  the  mining  population  of  the 
anthracite  region  of  Pennsylvania,  we  may  infer  that  the  moral  con- 
dition of  the  working  class,  particularly  of  the  rising  generation,  is 
carefully  looked  after,  from  the  establishment  of  so  many  schools  for 
their  education.  It  was  ascertained,  in  1842,  that  there  were  then 
in  Pottsville  the  following  schools  and  number  of  pupils  then  receiv- 
ing instruction  in  that  place,  which  but  a  very  few  years  ago  was  a 
barren  and  profitless  wilderness. 

Pnpils.        Tcachen. 

Sunday  schools,      -  -  -  -     1137         150 

Eight  public  schools,  ...      472  8 

Private  schools,      ....      479  15 

Out  of  the  population  then  amounting  to  but  4500  souls,  brought 
together  from  various  parts  of  the  globe,  we  thus  find  eleven  hundred 
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children  receinng  tli«  benefita  of  r  Babbatb  school  edao&tioQ,  and 
ne»rlv  one  thoos&nd  children  who  attended  the  public  and  private 
■cbools  during  the  week  davB.* 

Maueh  Chunk,  Anthracite  Dittrict. — We  hare  been  favoored  bv 
the  kindness  of  the  Lehigh  Goal  Company  with  the  following  ijnopsis 
of  the  mining  and  general  population,  the  Bchools  of  instruction  and 
plaeea  of  worship  within  the  limits  of  the  Company's  coal  operations, 
in  thfl^ear  1846,  all  of  which  had  scarcely  commenced  to  exist  twenty 
yews  ago. 

The  mining  accidents  are  not  very  &oquent :  they  have  probably 
averaged  three  lives  lost  a  year. 
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We  have  brought  together  in  the  foregoing  pages  a  small  portion 
of  the  details  which,  were  we  writing  on  no  other  subject  than  the 
moral  and  physical  condition  of  the  working  population  in  the  coal 
di«trict8  of  various  countries,  would  be  very  inadequate  to  our  pur- 
pose. But  our  scope  is  too  limited  to  admit  of  further  extension  in 
tliij  branch  of  inquiry,  however  interesting  it  may  be. 

In  the  sketch  before  us,  we  have  had  a  two-fold  object :  first,  of 
gliQcing  at  the  innumerable  casualties  attending  the  miner's  life; 
At  his  moral  and  physical  disabilities :  second,  at  the  means  which 
h«Te  been  taken  by  the  philanthropic  and  tbe  benevolent,  in  conjunc- 
tion with  his  own  exertions  and  the  triumphant  assistance  of  educa- 
tion, to  ameliorate  his  condition,  to  compensate  as  far  as  possible  for 
unavoidable  privations,  and  to  elevate  him  above  a  position  which,  as 
we  have  seen,  is  too  frequently  one  of  extreme  degradation.     It  will 

•  Hin«a'  JonruKl. 
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be  regarded,  witli  pleasure,  thai  Uie  efforts  made  in  his  behalf  by  the 
good  and  the  influential  of  all  these  eountries  haTo  not  been  profit^ 
less ;  and  that  the  impulse  thus  given  at  the  oonimenoement  of  the 
work,  has  oeen  seconded  by  the  majority  of  the  workers  themselves. 
This  is  the  true,  the  rightful  working  of  the  system ;  and  the  bene- 
ficial results  already  appear  on  every  hand,  where  so  many  interests 
co-operate  to  relieve  the  wretched,  to  inform  the  ignorant  to  elevate 
the  debased,  to  reform  the  improvident,  to  encourage  the  indudlrious, 
the  successAil  issue  appears  inevitable;  it  is,  indeed,  already  mani- 
fested in  the  improvea  condition  of  those,  to  whom  these  benevolent 
exertions  have  been  directed. 

To  those  who  have  perused  the  sickening  details  recprded  in  the 
Report  of  the  Midland  Mining  Commission,  and  the  almost  incredi- 
ble evidence  of  the  condition  of  the  South  Staffordshire  mining  popu- 
lation, so  late  as  1842,  the  prospect  of  any  amendment  of  such  a 
lamentable  state  of  society  must  be  welcome.  To  those,  again,  who 
apprised,  for  the  first  time,  of  the  degrading  and  demoralising  employ- 
ment of  thousands  of  females  in  the  coal  mines  of  England  and  Wales, 
and  moral  Scotland,  the  interposition  of  the  legislature,  sanctioned 
by  the  approbation  of  the  wise  and  humane  throughout  the  empire, 
must  afford  cause  for  rejoicing  in  the  proffress  of.  a  reform  so  needful. 
Qlie  beneficial  effects  of  education  and  of  the  Sunday  school  system, 
of  which  we  have  ample  evidence  both  in  the  New  and  the  Old  World, 
have  had  the  most  happy  influence  on  the  industrial  classes  and  on 
none  more  than  the  youth  of  the  mining  communities.  The  noble 
example  set  by  the  Belgian  government  in  supporting  the  provident 
associations  of  the  miners  in  that  country,  will  be  followed  by  other 
European  states,  and  is  already  in  progress  in  France. 
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UNITED    STATES   OF   AMERICA. 


Area,  exclusiye  of  Texas  and  Oregon,  estimate^  at  2,300,000 
square  miles. 

Population.  Blares. 

Population  in  1840,        •        -        17,063,853 

Of  which  there  were  Slaves,    -  2,487,355 

Population  in  1845,*       -        -        19,914,362 

^e  total  area  of  this  country,  including  Oregon,  Texas,  and  Cali- 
fornia, is  set  do^n  in  1851  at  2,981,123  square  miles.t 

The  census  report  of  Mr.  Kennedy  makes  it  amount  to  3,230,572 
^uare  miles. 

Population  in  1850,J: 

Free, 19,987,573 

Slaves, 3,204,347 

Population  in  1853,  is  estimated  at  25,000,000§ 

f 

Weights  and  Pleasures. 

Ordinary  estimate  of  Bituminous  Coal — 28  bushels  =  1  ton  of 
2240  pounds. 

Occasionally  it  has  been  customary  to  allow  30  do  =1  ton  of 
2240  pounds. 

Bot,  we  also  find  it  stated,  in  the  west,  at  26 J  do  =1  ton  of 
2240  pounds. 

At  Richmond  coal  pits  the  common  measure  is  5  pecks  to  a  bushel. 

The  same  coal  put  on  board  at  Richmond,  is  4  pecks  to  the  bushel. 

The  Richmond  coal  bushel  at  the  pit's  mouth,  is  said  to  weigh  90 
pounds =24  bushels  and  80  pounds  to  1  ton. 

American  Almanac,  1847. 
I  According  to  Colonel  Abort,  Chief  of  the  Topographical  BoreaU;  Waahington,  D.  C. 
♦  Honfi  Magaiine. 
i  BoMoQ  Post,  Angoat,  1854. 
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The  four  peck  bushel  weighs  72  pounds,  and  the  ton  contai 
bushels  and  8  pounds. 

In  the  south,  bituminous  coal  is  sold  by  the  barrel,  weighing 
pounds.    There  are  therefore,  18  barrels  to  1  ton  of  coal. 

In  the  anthracite  trade  the  prevailing  standard  is  by  the  1 
2240  pounds. 

Occasionally,  in  retailing,  the  ton  is  only  2000  pounds;  it 
quoted  at  New  York,  Cleveland,  &c. 

On  the  State  Canal,  and  the  Tidewater  Canal,  the  toll  is  ] 
per  1000  pounds  of  coal. 

Foivsign  bituminous  coals  are,  or  were,  commonly  sold  by  the 
dron  of  86  bushels.    A  chaldron  of  these  coals  weighs  2i\  cwt 

A  bushel,  measured  when  dry,  weighs  84  or  85  pounds;  I 
Pennsylvania,  in  Ohio,  at  Cleveland,  and  several  other  place 
bushel  is  equivalent  to  80  pounds. 

What  used  to  be  sold  under  the  denomination  of  a  Newcastle 
dron,  weighed  2  tons  and  13  cwt. 

The  Nova  Scotia  chaldron  is  1^  tons,  or  8,360  pounds  of  42 
els ;  but  the  measurement  yields  48  bushels. 

The  Boston  retail  chaldron  is  commonly  2,500  pounds,  but 
times  2,700  pounds. 

The  tariff  duty  was  levied  on  the  chaldron  of  2,880  pounds, 
bushels  of  80  pounds  each. 

A  corde  of  wood  8x4x4  feet  =  128  cubic  feet. 

The  Austrian  corde  of  wood  is     88  J        do. 

40  feet  of  round  timber  1 ^  . 

50  feet  of  hewn  timber  j 

1  pound  =  0  kilogrammes    .4535 

]  barrel  of  flour  =98  do.  .391 

1  bushel  =35Utre8  .236 

1  yard  =   0  metres  .9144 

1  Mexican  or  Texas  Vara^  represents  33 J  English  inches,  = 
0.847  French. 

United  States  Currency. 

1  dollar =100  cents,  =4«.  ljd.  =  5/r.  Z5c.  [4«.  ledec."] 

1  cent,  =  0/r.  5c.  85. 

Par  value  of  1  United  States  dollar  in  London,  47J  pence. 

£1  sterling  =$4.84  nearly,  =  25.89/r.  to  25.76,  legal  value. 

1  shilling,  English,  $0.24(?.  20. 

1  crown  "  1.21. 

The  value  of  the  5  franc  piece  is  fixed  by  Congress  at  93  cen 

Spanish  American  Currency. 

1  hard  dollar,  =  100  cents, =4«.  3d.  =  8  reales. 

Previous  to  the  31st  July,  1834,  the  American  eagle  cent 
270  grains  of  standard  gold,  viz.  247  grains  pure,  and  23  { 
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alloy.  By  ihe  Act  of  Congress  of  that  date,  the  weight  of  the  eagle 
was  reduced  to  258  grains,  of  which  232  are  pure  gold,  and  26  alloy. 
Li  consequence  of  this  alteration,  the  sovereign,  or  pound  sterling, 
that  was  formerly  worth  $4.57  cents,  is  now  worth  $4.83.8  cents.^ 
Under  the  present  American  system,  it  is  believed  that  gold  is  over- 
Taloed  from  1^  to  1^  per  cent. 

Money. 

^'The  mode  still  adhered  to  by  many  of  quoting  exchange  between 
the  United  States  and  London,  is  both  obscure  and  absurd;  as  the 
premium  or  discount  is  founded  upon  the  fahe^  or  nominal  par  of 
14.44,  instead  of  the  true  par  of  $4.86."   In  the  calculation  of  duties 
It  the  United  States  custom-houses,  since  14th  July,  1832,  the  value 
of  the  pound  sterling  is  fixed  by  law  at  $4.84. 
The  banks  receive  and  pay  out  sovereigns  at  $4.85.t 
Among  the  "  Documens  sur  le  Commerce  ext^rieur,"  of  France, 
published  in  June,  1843,  occurs  the  following  passage  relative  to  the 
pound  sterling.    "In  1842,  an  Act  of  Congress,  of  the  27th  July, 
fixed  the  legal  value  of  the  pound  sterling  at  4.84,  [=25/r.  89(?f«.] 
for  the  conversion,  in  American  currency,  of  prices  to  foreign  agents, 
and  for  payments  into  the  American  treasury.   Previously,  this  value 
iras  |K*44  [=23/r.  75c.]  a  rate  that  the  American  treasury  had  sub- 
stituted, in  1840,  for  that  of  $4.80,  [=25/r.  68(?.]  established  bylaw 
ofthe  2d  March,  1799."t 
The  weight  of  the  Spanish  and  American  dollar  is  416  grains  troy. 
100  dollars,  therefore,  are  equal  to  211,742  Sicca  rupees, 
or,  deducting  the  duty,  to  207,508  Sicca  rupees. § 
The  dollar  is  a  legal  tender,  at  the  price  of  4^.  id.  English  cur- 
rency in  the  East  Indies. 

Value  of  Foreign  Money Sy 

is  TAKEN  AT  THE  CUSTOM-HOUSE  IN  NEW  YORK,   IN  1846.  || 

Barcelona  and  Catalonia  litres,        ...  $0.35^ 

•  BickDell's  Gold  Chart    Also,  Moore's  "Philadelphia  Price  Current" 

t  Hew  York  Joamal  of  Commeroe,  Oetober,  1839. 

t  Ib  eontiiiiiatioD  of  this  lubject,  we  insert  the  following  illastratiTe  note : 

A  CoxMZRCiAL  Absurdity. — The  current  quotations,  as  7,  8,  or  9  per  cent,  premium  for 
tttbaofe  on  England,  which  we  see  in  the  newspapers,  do  not  mean  a  premium  on  the  par 
^^  of  the  pound  sterling,  but  on  a  fictitious  raluation  of  the  pound  which  preTailed  in 
^ii  eoQDtry  a  century  ago,  when  the  States  were  colonies.  For  example,  the  pound  ster« 
"*{>  or  gold  soTereign,  is  to  day  worth  $4.85  in  Wall  street,  which  is  about  the  par  valae 
iiMUbUshed  by  law  of  Congress.  A  thousand  of  them  would  be  worth  $4850.  The  our. 
^  nte  of  exchange  on  England  in  Wall  street  is  now  about  9  per  cent  premium,  as  the 
Pi>ru«  is,  for  bills  payable  in  London  or  Lirerpool.  But  the  premium  is  not  on  $4.85,  tbo 
l>^vilu  of  the  pound,  nor  yet  on  the  pound  sterling,  but  it  is  on  $4.44,  the  old  colonial 
||||i>e  of  the  pound.  For  example,  A.  B.  buvs  a  bill  of  exchange  for  £1000  on  England, 
^  C.  D.,  at  9  per  cent  premium;  he  pays  $4844.44  for  it  Suppose  he  gave  a  thousond 
'^'•Kigns  for  it,  at  current  ralne,  there  would  be  a  balance  in  his  favour,  so  that,  in  reality, 
^ttt«  of  exchange  on  England,  instead  of  being  9  per  cent  against  us,  is  in  our  favour, 
^^QM  bills  can  be  obtained  cheaper  than  gold.  Of  course,  then,  there  is  no  object  in  send- 
^piM  to  England.  Hence  the  absurdity  of  this  ideal  mode  of  dealing  in  exchange  on 
W^f  whieh  is  still  kept  up  by  our  merchants  and  newspaper!. 
{  Htnd  Book  of  India,  1844,  p.  65. 
I  Williams's  SUtistical  Companion,  1846. 
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Bnbeuit  llorim        .....  0.34 

Bremen  doUmr,        .....  0.78 

Bengmly  Galcatta  and  Bombay  sicca  rupee,  -  .  0.50 

China  tale, 1.48 

Crowns  of  Tnscanj,  ....  i.05 

Denmark  Rix  dollar,  ....  I.OO 

Docat  of  Naples,     .....  0.80 

Patch  florins  or  gnilders,     ...  -  .  0.48 

English  pound  sterling,  fixed  bj  law,  .  .4.84 

French  francs,         .....  0.18f 

Kvre, 0.18J 

fire  franc  piece,       ....  0.93 

Genoa  livre,  .....  o.lSf 

Halifax  pound,        .....  4.00 

Hamburg  Rix  dollar,  ....  I.OO 

L«^om  dollar,       .....  0.90f 

Lo«is  d*or,  or  Rix  dollar  of  Bremen,  .  .  0.78| 

IVrtugal  milreas,    .....  1.24 

Russian  rouble,       .....  O.IOJ 

Spanish  rial  of  plate,  ....  O.IO 

ofvellon,         ....  0.05 

Sax«  dollar,  -  -  -  -  .  0.69 

Sy$tem  of  Weights  and  Measures 
IS  ijtvNKiua.  rsB,  in  relation  to  coal,  in  the  united  states  of 

AMERICA. 

Ill  ^ur  prv>f  ress  through  this  section  of  our  work,  it  has  been  our 
cuvica^ var^  when  reporting  on  given  amounts  of  coal,  whether  anthra- 
v*»Cc  v^r  ^i^umiuous,  to  render  them  in  one  uniform  standard.  We 
Iu>c  cdlVvuxl  ^h);^  at  the  cost  of  much  extra  labour,  and  have  brought 
v^uw  ihv  rv*uU*  iu  a  common  denomination — that  of  weight.  We 
>u^^  Jww  *o  ttttvler  the  conviction  that,  sooner  or  later,  the  principle 
mufl4  iK^  uuiven^Uy  complied  with;  whatever  may  be  the  present 
tHv>«uhu^  pr\>viuoial  customs,  or  the  ordinary  usages  of  trade. 

>ltKHti<^r  :^40  be  the  most  scientific  or  appropriate  number  of 
ivuuoK  (V  vvn^titttte  one  ton,  or  otherwise,  it  certainly  possesses  tbe 
sv^ivv'ttivttv^  srf  ^neral  adoption,  in  the  principal  coal-producing 
. vaauiv*.  *rf  ihe  wv>rld,  in  our  times  ;  and  of  being  employed  by  the 
•4  vsjk^  UI1M  iiihh^  Mlions,  among  which  Great  Britain  and  the  United 
§iu.vNx  MtuiJ  {MT^iwiuuent. 

Ui  ;iK«i  sSHMiirv^  there  can  be  no  sufficient  reason  assigned  whj 

V%uu..Ux'a«i^  sV*I  *h»>ttld  almost  invariably  be  sold  in  bulk — that  is  t< 

>^^  >v  muM*/v  -^fcud anthracite  by  weight;  or  that  the  former  shoul 

X  sVfcA'uiikiVvi  iu  lh#  eastern  ports  by  the  chaldron ;  in  the  souther 

\,  liw  iKw « vl  *  a^  ^liw!^  mines  by  the  bushel ;  and,  although  much  mor 

l^^A^  bjv  Ul«^  K^af^l^Nin  chaldron  and  the  ton: — which  ton  is  gem 

^\v  '^^"^  It^  %v^«l  at  the  place  of  production,  and  2000  lbs.  at  tk 

vs9^  V  4>  ^N<KMW^^^  >  <MP^i<^7  ^^  ^^^  eastern  ports. 
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Without  altogether  discarding  the  old  denominations,  in  our  re- 
turns, we  have,  at  least,  accompanied  them  by  other  tables,  repre- 
senting an  uniform  standard  of  weight.  We  have  not  limited  the 
pxocess  to  American  returns,  but  have  applied  it  to  every  country. 
Ln  relation  to  the  United  States,  we  have  done  so  the  more  readily, 
because  we  hoped  thereby  to  be  instrumental  in  terminating  the 
ift  ighly  objectionable  system  of  buying  and  selling  a  mineral  substance 
i  Ice  coal  by  measure ;  whether  that  measure  be  a  peck,  a  bushel,  a 
3iirrel,  or  a  chaldron;  for  we  have  all  these  varieties,  and  all  are 
equally  indefinite,  equally  liable  to  abuse,  and  equally  disadvantage- 
ous to  both  buyer  and  seller. 

In  Europe, — in  all  the  great  coal-producing  and  coal-buying  coun- 
tries,— it  has  long  ago  been  demonstrated,  after  very  full  inves- 
"tigation  in  all  its  bearings  that  there  exists  no  fair  and  eqiiitable 
system,  suited  alike  to  the  buyer  and  seller,  the  miner,  the  producer, 
t;he  transporter  and  the  consumer,  except  that  of  weighL 

Local  usages  and  peculiarities  are  always  sources  of  embarrassment 
iTi  commercial  transactions.  We  feel  their  influence  in  this  country 
daily. 

In  Pennsylvania,  for  instance.  In  the  tariff  of  tolls  on  bituminous 
coal  and  anthracite, — ^fixed  ofScially  and  annually,  and  to  be  received 
on  the  State  and  Tide-water  canals  and  railroads, — the  article,  mine- 
ral coal,  is  charged  per  1000  lbs.  weight.  Now,  as  in  Pennsylvania 
there  is  no  such  weight  recognized  by  the  producer  or  by  the  trade, 
for  the  reason  already  assigned,  that  the  bituminous  coal  is  sold  by 
measure  and  not  by  weight,  this  new  denomination  applied  to  the 
article  on  its  transit  merely,  is  obviously  a  source  of  inconvenience 
to  more  parties  than  one. 

So  also  in  relation  to  anthracite ;  for  as  all  which  is  transported 
on  these  canals  and  railroads  is  mined  by  the  customary  ton,  of  2240 
lbs. ;  conveyed  to  the  landings  by  the  ton ;  freighted  by  the  ton,  and 
are  bought  and  sold  by  the  same  weight:  the  departure  from  a 
oniTersal  practice  of  the  trade  by  the  interposition  of  the  1000  lbs. 
standard,  instead  of  the  genuine  ton,  not  only  occasions  unnecessary 
trouble,  both  to  the  payers  and  the  collectors  of  toll,  but  interposes 
an  uncalled  for  difficulty  in  one  branch  of  the  trade. 

Neither  is  the  rule  so  general  as  to  demand  this  interposition,  on 
the  score  of  conformity ;  for  instance,  the  coal  which  has  descended 
the  Tide-water  canal,  and  has  there  paid  toll  per  the  1000  lbs. 
weight,  on  passing  into  the  Delaware  and  Ghesapeak  Canal,  pays  its 
toll  on  the  ton  of  2240  lbs. 

Again,  in  relation  to  the  movement  of  coal  in  neighbouring  states,  we 
&ay  remark  on  the  want  of  uniformity  in  the  system  of  weights,  which 
tircnmstance  interferes  with  the  means  of  acquiring  correct  statistical 
bfonnation.  Thus,  the  bituminous  and  anthracite  coals  which  pass 
^n  the  Schuylkill  navigation,  in  Pennsylvania,  are  returned  by  the 
large  ton,  while  all  that  pass  over  the  New  York  canal  are  returned  by 
the  small  ton,  of  240  lbs.  less  ;  and  yet  the  same  coal  was  imported 
into  the  state  by  a  different  scale  of  measure,  both  that  which  was 
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r  E.-:e,  for  BuflFalo,  or  that  which  came  fro 
1':.^  railroad. 

::.e  Union  Canal,*  the  Schuylkill  Xavigatio 

_.-n::.;n.  as  well  as  the  Delaware  and  Chesapeal 

..  .c    ...<.  in  ;  arrange  their  freights,  by  the  standai 

-r  -.r:k»ie :  thus  employing  a  dfiereut'system  to  th; 

■*.t'r-L  :u  point  out  some  of  the  extraordinary  discrepai 

. .:.!    u  rt'lation  to  the  coal  trade  ;  and  which,  consiJei 

u-L  ■  r  years  past  that  great  attention  has  been  paii 

::-•  tf:?:ablishment  of  a  national  system  of  weight 

.    u:  ri::iui.*rs  would  not  suspect  was  still  remaining  ii 

■ 

•     '  :i::iiencement  of  the  coal  trade  in  Pennsylvania. 

%.ia.  calculated  by  the  bushel.     In  the  vicinity  ol 

.     \  :A.'<*.i»rre,  in  those  times,  leases  of  mines  were 

.>^vt.•   11  liie  former  place  paying  two  cents  a  bushcl.t 

he  bituminous  coal-field,  thirty  bushels  Lave 

c  :v.::valont  to  a  ton  in  weiii'ht ;  in  others  twentv- 

.>^-   -     /  ^-.s^  weight  and  twenty-five  bushels  for  minimum 

.  ,  %     M-  aUo  heard  of  twenty-six  bushels  as  represent- 

y  .-  jk  \:v.^  time,  the  usages  of  the  trade,  as  regards 

.    .^i^'K."  :w^:Ky-oight  bushels  as  the  equivalent  of  one  ion 

.  ..  ,     '..-.y  oushels  of  Schuylkill,  and  thirty-three  bushels 

.   .    .,  .vvi..     I:  is  needless  to  point  out  the  utter  worthless- 

.  ^  ^     1.    .'  >y>:om  it  can  be  called,  so  vague,  so  utterly  in- 

.  .      •     .-  v   '.cal ;  a  practice  which  operated,  so  long  as  it 

..»   ;.  .;  ::;e  prejudice  of  the  producer  and  consumer. 

s.  ».\\  V   >c  croxiited,  the  early  returns,  during  several 

^  I  »:•  !*.r:is-i:o.  were  made  in  bushels. J 

ccx?  Av.d  insuperable  obstacles  to  making  weight 

."i'".ca<  terms.     In  point  of  fact,  there  is  so  much 

.c'*.  uv.vortainty,  in  assigning  a  standard  of  weight 

I   ,'wix-- which  bulk  is,  of  itself,  entirely  unsettled  in 

•.,.  .  \'  vviisoquence,  not  unfrequently,  is  that  bitumi- 

.    .4-0  ^Av,  is  not  really  measured  at  all.     The  pre- 

s..  ♦vc.  *  :c.;s:  Contracts  for  the  coal  which  descends 

..,  N-i'.i^  Canals,  are  generally  made  by  the  ton  of 

,-»as:cIored  equivalent  to  twenty-five  bushels,  each 

>    iu*,.\;  :o  weigh  80  lbs.     But  what  is  termed  the 

,  ^'^v^*^:  bushels,  which  is  supposed  to  represent  the 

..X     v\;-ici::  nse :  one  being  as  often  used  by  the  ship- 

^  .-  !^»it^  laines  as  the  other. 

v^  :»onty-eight  bushels  represent  a  ton.    On 
..^.     .   'A-uusvlvania,  the  liberal  allowance  of  thirty 

*  :.. ...  am'  va**:!!;:  on  the  Union  Canal,  used  sometimes  to  be  ma<l<^ 
.  ....  ;.    *v.  u'.»     lAtlorlv  in  tons. 

.■  ■  .ii.N'.no.*.",  Puuirhkeepsie,  1828. 

.    »    '*.i.%»'*  AMI*  Anthracite,  Memoirs  of  the  nistorical  Society  t' 
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bushels  to  each  legal  ton  is  made  and  accounted  for.     Yet,  in  this 
case,  the  coal  conyeyed  on  the  Union  Canal  is  specifically  heavier 
^lan  that  of  the  western  rirers,  in  the  proportion  of  1.350  to  1.230 
srpec.  graT.     The  official  returns  to  Congress  comprehend  all  bitumi- 
0U8  coals  throughout  the  Union,  be  their  specific  gravities  what 
ley  may,  at  80  lbs.  to  the  bushel,  and  twenty-eight  bushels  to  the  ton. 
n  Michigan,  the  coal  business  is  conducted  by  the  bushel  measure. 
At  the  coal  pits  at  Chesterfield,  near  Richmond,  Virginia,  the  coal 
^Tade  adopted  as  the  standard,  five  pecks  to  the  bushel ;  weighing 
szainety  pounds.     Consequently  each  ton  of  2240  lbs.  actually  con- 
^fcains  only  twenty-four  bushels  and  8(T  lbs.  over.     This  measurement, 
£^  must  be  stated,  solely  applies  to  coal  at  the  pit's  mouth.     At  the 
'fc^erminus  of  the  railroad,  twelve  miles  from  the  mines,  another  sys- 
^fc«m  commences.    Here,  at  Richmond,  where  the  coal  is  shipped,  the 
orthodox  bushel  is  four  pecks.     This  bushel,  therefore,  weighs  72 
Tl>s.9  and  the  ton  is  now  represented  by  thirty-one  bushels  and  eight 
pounds  over,  instead  of  twenty-four  bushels  ;  notwithstanding  which 
'^e  sales  in  Boston  and  New  York  are  made  by  the  chaldron  of 
^lurty-six  bushels,  or  by  the  ton  of  twenty-eight  bushels.     At  Balti- 
more, twenty-eight  bushels.* 

In  the  southern  ports,  in  Pensacola,  Mobile,  and  New  Orleans, 
Another  and  peculiar  standard  prevails  for  the  sale  of  bituminous 
coals ;  and  we  find  that  an  indeterminate  measure  of  capacity,  called 
A  barrel,  prevails.  Thirteen  of  these  barrels  constitute  one  ton ; 
each  barrel,  whatever  be  the  specific  gravity  of  the  coal,  being  cal- 
cilated  to  hold  a  quantity  which  corresponds  with  two  and  a  half 
bushels.    This  coal  was  purchased  at  the  mines  by  the  bushel. 

With  regard  to  the  customs  of  the  trade  in  the  eastern  ports  :  in 
fioston,  foreign  bituminous  coal  is  imported  and  sold  by  the  chal- 
dron ;  American  bituminous  coal  is  generally  sold  by  the  bushel ; 
and  anthracite  is  purchased  at  the  rate  of  2240  lbs.,  and  retailed  at 
2000  lbs.  the  ton.  Sometimes  the  returns  are  given  in  tons,  some- 
times in  bushels,  sometimes  in  chaldrons,  and  one  denomination  being 
Occasionally  mistaken  for  another,  we  need  not  wonder  at  the  singular 
discrepancies  in  the  published  statements  of  the  coal  trade  there.  In 
Philadelphia,  anthracite,  both  wholesale  and  retail,  is  always  sold  by 
the  legal  ton  of  2240  Ibs.f  In  New  York  and  Boston,  the  ton  is  only 
2000  lbs.,  thus  gaining  six  tons  on  every  cargo.  On  the  Reading 
Railroad,  a  ton  of  coal  is  2240  lbs.,  but  a  ton  of  merchandize  is  only 

20001bs.t 

Nova   Scotia  coal  is  imported,  in  some  quantity,  into  Boston; 

always  by  the  chaldron.    But  what  constitutes  a  chaldron  seems  a 

matter  of  somewhat  arbitrary  character.     It  sometimes  is  fixed  at 

^000  lbs.  weight ;  sometimes  at  2928  lbs. ;  but  most  frequently  at 

3860  lbs.,  or  one  ton  and  a  half.     The  tariff  duty  is  customarily 

levied  on  the  chaldron  of  2880  lbs.,  or  thirty-six  bushels ;  while  the 

*  BiUtimore  Beport,  Not.  16, 1843. 

t  In  1863,  the  coal  proprietors  agreed  to  fix  the  retail  measure  of  a  ton  at  2000  lbs. 

t  Beports  of  the  Reading  Railroad  Cumpany,  January  18,  1845,  p.  15,  and  subsequently. 
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In  the  tariffs  of  the  United  States  customs,  in  every  case  the  ton 
is  required  to  be  of  the  weight  of  2240  lbs. 

Among  many  other  irregular  and  uncertain  customs  of  local  weights 
and  measures,  we  extract  the  following  from  our  notes. 

In  Kentucky,  corn  is  measured  by  the  barrel,  which  is  five  bushels 
of  shelled  corn.  At  New  Orleans,  a  barrel  of  corn  is  a  flour  barrel 
£v]l  of  ears.  At  Chicago,  lime  is  sold  by  the  barrel,  and  measured 
XB  the  smallest  sized  cask  of  that  name  that  will  pass  muster.  A 
liarrel  of  flour  is  seven  quarters  of  a  gross  hundred,  (112  lbs.)  which 
i.fl  the  reason  of  its  being  the  odd  measure  of  196  lbs.  A  bbl.  of  tar 
ms  20  gal.,  while  a  barrel  of  gunpowder  is  only  a  small  keg  holding 
25  lbs.,  and  of  cotton,  a  bale  is  400  lbs.,  no  matter  in  what  sized 
l>andle8  it  may  be  sent  to  market. 

Ere  we  terminate  this  article,  we  will  advert  to  two  or  three  facts 

±ha,t  have  come  to  our  knowledge  respecting  the  uncertainty  of  any 

standard  of  measurement,  after  long  experience,  that  can  be  adopted 

as  a  substitute  for  weight,  in  the  sale  of  coals.     For  instance,  1 

l)U8hel  of  English  coal,  measured  when  drt/y  weighs  from  84  to  85 

pounds.    The  American  bituminous  coals  are  commonly  averaged  at 

80  pounds  per  bushel.     The  same  English  coal,  if  measured  when 

wettedj  paradoxical  as  it  may  appear,  the  weight  will  be  found  not  so 

great.     The  fact  is  proved,  conclusively,  that  in  the  dry  coal  the 

imall  particles  run  to  fill  up  the  cavities,  making  the  whole  almost  a 

8oUd  mass :  whereas  a  bushel  of  wet  coals  only  closes  up  the  hollow 

cavities ;  the  fragments  clog  together,  and  the  whole  do  not  weigh  so 

much  as  the  dry  coal  of  the  like  admeasurement. 

With  regard  to  the  increased  measure  acquired  by  breaking  up 
coal,  it  was  commonly  proved  by  the  trade,  that  that  which  in  the 
large  or  coarse  state  measured  ^v^  bolls  (say  tons  or  chaldrons,)  when 
br^en  up,  fine,  in  the  hold  of  the  ship  after  delivery  on  board,  mea- 
sured nine  bolls. 

As  to  the  continuance  or  toleration  of  the  system  of  heaped  mea- 
tVLTt  for  coals,  we  trust  that  an  end  will  ere  long  be  put  to  what  has, 
with  perfect  propriety,  been  termed  "a  barbarous  custom."  A  com- 
mercial author  Mr.  McGuUoch,  observes  that  ^^all  articles  that  may 
be  sold  by  heaped  measure,  ought  to  be  sold  by  weight.  In  Scotland 
indeed,  the  use  of  heaped  measure  was  abolished  above  two  hundred 
ytars  since.*'  The  French,  Belgian,  Prussian,  Austrian,  Spanish,  Por- 
tngaese  and  nearly  all  other  European  nations,  adopt  well  ascertained 
weights  for  the  purchase  and  sale  of  coal,  and  not  measures  of  capacity. 
Throoshout  Hindostan  coal  is  always  sold  by  weight.  In  the  Indian 
coimtnes  north  of  the  Nerbudda  river,  there  is  no  dry  measure  of 
capacity,  and  everything  is,  therefore,  sold  by  weight.  This  appears 
also  to  be  the  case  in  most  of  the  Nizam's  districts,  adjoining  those  of 
Ahmednugger.  The  introduction  of  a  system  of  measure  into  the 
Decan,  seems  to  be  of  a  late  date.* 

In  the  English  act  of  5  and  6  of  Will.  IV.  1835,  are  the  following 
important  provisions : 

*  Martin's  Colonial  Statistics.    Appendix  iv.  p.  143. 
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It  abolishes  all  local  or  customary  measures. 

It  prohibits  '^  the  mischieToas  practice"  of  heaped  nucuure.  All 
bargains,  sales,  and  contracts,  made  after  the  passing  of  this  act,  by 
heaped  measure,  shall  be  null  and  void :  and  every  person  who  diaU 
sell  any  articles  by  heaped  measure,  shall  be  liable  to  a  penalty  not 
exceeding  408.  for  every  such  sale. 

From  and  after  the  1st  of  January,  1886,  all  eoalsy  slack,  culm, 
and  cannel,  of  every  description,  shall  be  sold  by  weighty  and  not  by 
measure^  under  a  penalty  of  40«.  for  every  such  sale. 

All  articles  [except  gold,  diamonds,  &c.]  shall  be  sold  by  standard 
avoirdupois  weight,  of  14  lbs.  to  the  stone,  and  8  stone  to  the  hun- 
dred weight,  and  of  20  such  cwts.  to  the  ton  =  2240  lbs. 

'^  The  fact,  that  so  monstrous  a  system  should  have  been  perse- 
vered in  for  more  than  a  century,  sets  the  power  of  habit,  in  recon- 
ciling us  to  the  most  pernicious  absurdities,  in  a  very  striking  point 
of  view.    Happily,  however,  the  nuisance  have  been  at  last  abated.* 

The  United  States  is  the  only  coal  country,  of  importance,  in  the 
world,  where  the  practice  remains  uncorrected. 

The  duty  on  foreign  coke  and  culm,  prior  to  the  modification  of 
the  tariff  in  1846,  amounted  to  60  per  cent.,  on  its  wholesale  market 
value,  English,  at  the  principal  coal  shipping  ports,  in  1846. 

That  on  foreign  bituminous  coal  was  from  70  to  90  per  cent.,  on 
shipping  prices  aboard,  which  is,  among  the  highest  duties,  payable 
on  any  imported  article,  under  the  operation  of  the  tariff  of  1842.t 

A  drawback  is  allowed  on  foreign  coal  exported  from  the  United 
States,  in  such  cases,  for  instance,  where  it  has  been  landed  and 
placed  in  depot,  for  the  use  of  the  British  steamers.  This  law  was 
confirmed  by  the  Senate  of  the  United  States,  in  January  18404 

The  amount  of  re-exported  coal,  on  which  the  duty  was  remitted, 
was  11,364  tons,  in  1849,  valued  at  $45,957. 

We  have  no  official  return  of  the  amount  of  American  coal  annu- 
ally exported  into  Canada  from  the  lakes.     (See  p.  248.) 

The  act  of  Congress,  passed  July,  1846,  rescinded  the  tariff  of 
1842,  and  substituted  a  modified  one,  which  took  place,  December  1, 
1846. 

The  annexed  table  is  founded  on  the  Report  of  the  Secretary  ol 
the  Treasury  to  Congress,  Dec.  8,  1845. 

*  MoCnlloch's  Commeroial  Dictionary,  p.  294. 

t  Letter  of  the  Secretary  of  the  Treasury  to  Congress,  December  16th,  1844. 
%  Hazard's  U.  S.  Commercial  and  Statistical  Register,  1840.     Also  Commercial  Recipro- 
city—Hunt's Mag.  Vol.  X.  pp.  358  and  526. 


Ameriean  Tariff  of  Duty  on  Foreign  Goalt. 

Ifflport  dntiea  on  foreigli  bitumiDons  coals  brought  to  the  United 
BtalM.  In  all  cases  the  dudes  are  collected  upon  the  ton  of  2240 
lbs. 
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Britith  Export  Dutiea.* 

On  coals  shipped  from  the  ports  of  Great  Britain  to  foreign  ports, 
too  the  year  1835  to  1842. 

To  foreign  conntries  in  British  ships,    10  per  cent,  ad  valorem. 
(  4(.  per  ton,  for  large  coal. 

To     "  '*        in  foreign  ships,  <  2«.  per  ton,  small  coal  and 

(      culm. 

To  British  possessions  in-British  ships,  free. 

These  duties  were  abolished  ia  1846;  no  daties  received  since 
Minh,  1845. 

There  is  no  import  duty  on  American  bitnminous  coals  or  anthra- 
ou,  brought  into  the  Canadas,  or  any  part  of  British  America. 

As  regards  Louisiana,  by  a  treasury  letter,  Jnly  8, 1821,  the  trade 
of  Loiiiaiana  ia  placed  on  the  same  footing  as  that  of  the  United 
States  of  America,  by  the  gorernment  of  Great  Britain. 

*  Offl«i>l  DoenmenU  or  Qreat  Britain. 
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Crro88  Importations  of  Foreign  CoaU^ 

From  Great  Britain,  British  America,  and  all  other  places,  into 
United  States,  both  in  American  and  in  foreign  vessels,  from  1' 
to  1853,  inclusive,  showing  their  declared  valae,  the  tariff,  and 
amount  of  duties  received  thereon ;  the  commercial  year  ending 
the  30th  June,  annually.* 


Tears. 

BiuhelB. 

Tons. 

Official 
Value. 

Duties 
Received. 

Tariff. 

Dollar; 

Dollar: 

1789t 

107,810 

8,850 

2  cents  per  busheL 

1795 

125,357 

4,477 

8,338' 

1800 

330,041 

11,787 

25,150 

fk  AAntii          dn 

1805 

498,543 

17,805 

25,810 

V   VvUmD                 UV. 

1810 

392,857 

14,030 

19,907, 

1814 
1815 

19,367 
98,398 

691 
8,514 

War. 
Peace. 

War.   \ 
Peace 

10  cents      do. 

18201 

673,711 

24,061 

53,685 

5  cents        do. 

1825 

722,255 

25,795 

108,627 

^ 

1830 

1,640,295 

58,582 

204,773 

98,417 

1835 

1,679,119 

59,972 

143,461 

6  AATltfl              do. 

1837 

153,450 

V    VVU  «0                    Ml V. 

1839 

181,551 

1840 

4,560,287 

162,867 

387,238 

273,610 , 

1842 

3,962,610 

141,526 

1843 

41,163 

116,312 

1844. 

87,073 

203,681 

133,8451 

1845 

8,543,327 

85,776 

187,962 

130,221 

1846 

156,853 

336,691 

254,149 

1847 

148,021 

1848 

196,168 

426,997 

128,099 

^n  rtar  AAnf 

1849 

198,213 

382,254 

114,676 

0\j   wor  vOllWa 

1850 

180,439 

361,855 

108,557 

1851 

478,095 

143,429 

1852 

405,652 

121,695 

1853 

231,508 

490,010 

147,003 

From  this  tahle  of  gross  importation  have  to  be  deducted,  in  or 
to  show  the  actual  consumption^  the  annual  quantities  taken  out 
storage  at  the  depots  for  the  Atlantic  steamers,  &c.  and  re-export 
This  re-exported  quantity  is  about  one-twenty-fifth  part  of  the  eni 
importation. 

There  are  other  statements  of  the  importations  of  English  c( 
differing  from  the  foregoing,  but  we  take  the  following  table  from 
oflBcial  returns  of  the  British  exports.  The  reduction  since  1842, 
compared  with  the  seven  preceding  years,  is  attributable  to  the  o 
ration  of  the  tariff  of  that  year  ;  the  imports  from  England  have  : 
materially  changed  in  the  aggregate,  and  those  from  Nova  Sc( 
were  about  the  same  in  1847  as  in  1842.  At  the  same  time  the 
portations  of  English  and  colonial  coal  into  Boston  have  increa 
since  the  tariff  of  1842. 

♦  Register's  Office,  Treasury  Department,  1850. 

Statistical  Annals  of  the  U.  S.  of  America,  by  Adam  Seybert,  M.  D.,  1818. 
Report  of  the  Secretary  of  the  Treasury,  December  3d,  1845,  and  subsequently,  to 
Reading  R.  R.  Report,  1854. 
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Coat. — Baltnee  o/Importi  and  Exportt. 

ble  of  British  and  colonial  bitaminooB  coals,  culm  and  coke, 
received  in  the  United  States,  cbieflj  New  York  and  Boston,  from 
1822  to  1853,  deducting  the  coal  re-ezported,  and  showing  tbe 
iontumption:  in  tons  of  28  bushels. 


,s 

.-= 

-'Z 

la. 

C<al.D 

MOordlDgtotbeParliamvDtJirf 

UTL 

VJds. 

Tear., 

nding 

S^p 

%l 

■jll 

%i 

m 

Tom. 

DccUrcdTalue. 

Dollar,. 

s 

SiiHins- 

Ihllur.. 

31,(172 

139,790 

J! -J 

1836 

108,132 

£17.08* 

71.053 

37,314 

163,150 

18,571 

20,252 

121,083 

1B38 

129,083 

67,176 

27.B10 

118,207 

s^M^ 

1JS,2B3 

181,551 

52.930 

40,013 

198,154 

33,394 

1811 
IB+3 

192,387 
14I,<50 

62!273 
88,407 

72,978 

211,017 

t4 

18+3 

87,073 

20,232 

llSM 

n,fl2fl 

200,277 

30  P.O. 

1816 

IS17 

IMS 
18S0 

1952 
18S3 

85,778 
1 56,8^3 
U8,021 
190,188 
198,213 
180,13» 

231,508 

58,381 
57,903 

173,200 

Averaffe  Prices  of  Foreign  Imported  Coah, 
t  the  ports  of  shipment,  according  to  the  official  Taluations,  retnrned 
to  tbe  United  States. 


Tut, 

Pet  ton  of  2240 
pounda  Foreisa 

Ytui. 

Aferu«  price  p«r 

tanot2240iMiuad9 

Foreign  Cokl. 

Wlioleiele  price. 

■t  Pbiladelphii, 

per  Ion  of 

AnthrKite. 

Bolhn. 

DoUart. 

Dollar: 

18» 

4  OO 

1830 

2  27 

2  40 

1818 

4  19 

1840 

a  87 

6  60 

1828 

3  21 

1841 

5  00 

1S30 

3  50 

2  88 

1332 

2  90 

1843 

2  83 

8  60 

2  79 

1844 

2  72 

1845 

1848 

2  82 

2  ir 

4  78 
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The  fourth  colamn  shows  the  average  price,  at  the  place  of 
ment,  of  all  descriptions  and  qualities  of  foreign  coal,  both  Ei 
and  colonial.  The  colonial  coal  is  shipped  at  a  lower  price  tha 
Earopean. 

The  amount  of  Nova  Scotia  and  Cape  Breton  coal  imported 
Boston  during  the  ten  years  from  1885  to  1845,  was  314,56£ 
1845,  83,628  chaldrons  of  this  coal  were  imported  into  Bosti 
42,035  tons.  In  1846,  26,851  tons  only.  In  1849,  34,581 
drons ;  1850,  32,486 ;  1851,  80,183. 

Condensed  View  of  the  Importation  of  Foreign  Coal  into  the  I 

States. 

The  following  statement  is  compiled  from  both  the  American  ai 
British  parliamentary  returns,  and,  although  incomplete,  wil 
bably  furnish  the  most  approximate  view  of  the  actual  impor 
of  coal  into  the  United  States ;  in  tons  of  2240  lbs. 

In  framing  this  statement,  we  have  endeavoured  to  rectify  j\ 
discrepancies  in  the  returns,  but  not  always  satisfactorily. 


II 

Colonial  Coal,  from 
the  U.  S.  Retomi. 

al  re-ez- 
r  the  use 
amers.f 

le  of  Tm- 
Coal. 

I 

1 

Y«ars. 

British  Cc 
the  Parlia 
Returns.* 

Gross  Imp 
Bushels  a 
drons  red 
tons. 

British  Coi 
ported  foi 
of  the  Ste 

Gross  Vail 
ported 

r 

Tom, 

Tont, 

Tom, 

Tom, 

Dollar§, 

Di 

ISOl 

21,027 

1810 

14,031 

1820) 

to   V 

average  of  10 

years  1 

34,205 

150 

108,527 

■ 

1830  1 

annu 

ally. 

204,773 

1831' 

15,103 

21,406 

36,509 

1832 

42,210 

41,934 

83,144 

211,017 

1833 

28,512 

63,920 

92,432 

1834 

39.855 

61,777 

91,632 

200,277 

1835 

10.585 

40,387 

59,972 

143,461 

1830 

30.220 

78,212 

108,432 

244,995 

1837 

46.574 

106,876 

153,450 

1838 

57,175 

71,908 

129,083 

308,591 

18Sy 

52,930 

128,621 

181,551 

1840 

77,559 

85,051 

163,510 

387,238 

1841 

52,273 

103,121 

155,394 

1842 

6v8.407 

73,114 

141,521 

380,635 

1843 

10,917 

64,186 

75,103 

8,557 

116,312 

1844 

29,833 

57,241 

87,073 

203,681 

1845 

58.381 

85,776 

11,364 

187,962 

1840 

57,903 

95,330 

156,853 

336,691 

1847 

148.021 

870,985 

1848 

196,168 

426,997 

184tt 

198,213 

387,370 

1850 

180,439 

361,855 

f 

1851 

478,095 

1853 

405,652 

1853 

231,508 

490,010 

^  Parliamentary  Tables  of  Rerenue,  Commerce,  Ste. 
t  Treatury  ReporU  V.  S.,  December  3d,  1845,  to  1853. 
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I 

Tariff  Duties  on  Coals  Imported. 

The  question  of  how  far  the  coal  trade  of  the  United  States  xe- 
['uired  protection  from  an  external  competition,  has,  at  various  times, 
»een  the  subject  of  public  discussion  among  the  parties  interested. 

As  maj  be  seen  in  the  preceding  table,  various  modifications  hare 
»een  introduced,  from  time  to  time,  in  the  scale  of  duties  on  imported 
wala. 

The  Committee  of  the  Senate  of  Pennsylvania  appointed  to  inves- 
tigate the  subject  of  the  coal  trade,  reported  March  4,  1834 ;  and, 
smong  other  important  points,  stated  that  they  were  led  to  the  con- 
sideration of  the  question,  '^  whether  the  bituminous  coal  of  Pennsyl- 
vania can  be  brought  into  general  use,  east  of  the  mountains,  for 
manofacturing  purposes,  and  be  transported  to  the  eastern  markets 
upon  such  terms  as  to  supersede  the  use  of  foreign  coals  V* 

The  report  proceeds  to  notice  the  effect  that  duties  on  foreign  coal 

hid  heretofore  produced  on  the  sale  of  American  coals,  in  the  mar- 

hete  on  the  sea  board. 

In  1815,  when  the  duty  on  foreign  coals  was  three  dollars  and 

I    sxty  cents,  the  price  in  New  York  was  twenty-three  dollars  the  chal- 

^  of  thirty-six  bushels. 

from  1816  to  1823,  inclusive,  during  which  time  the  duty  was  one 
ddlar  and  eighty  cents,  the  average  price  was  about  eleven  dollars. 
From  1824  to  1834,  the  duty  was  two  dollars  and  sixteen  cents, 
&nd  the  average  price  about  fourteen  dollars. 

For  the  twenty  years  prior  to  18J34,  the  average  price  has  been 
^n\  twelve  dollars  and  fifty  cents ;  and,  therefore,  it  has  not  varied 
in  proportion  to  the  tariff;  nor  does  it  appear  to  have  been  influenced 
l^the  rates  of  duty — for,  in  1821,  whyn  the  duty  was  one  dollar  and 
^htj  cents  per  ton,  the  price  of  coals  was  fourteen  dollars ;  and,  in 
1830,  when  the  duty  was  two  dollars  and  sixteen  cents,  the  price  was 
only  eight  dollars.  The  difference  in  price,  it  would  therefore  seem, 
W  heen  produced  by  other  causes. 

From  1824  to  1834,  the  duty  was  one  dollar  and  eighty  cents  a 
ton,  and  the  average  price  during  the  same  period,  was  about  ten 
dollars;  yet  in  the  latter  year  it  declined  to  five  dollars  and  fifty 
cents,  and  five  dollars  per  ton. 

In  1842,  when  the  duty  was  one  dollar  and  seventy-five  cents,  the 
werage  price  in  New  York  was  seven  dollars  and  sixteen  cents  per 

tOD. 

In  1844,  with  a  duty  of  one  dollar,  the  price  was  five  dollars  and 
%-Bix  cents.  In  1846,  with  an  ad  valorem  duty  of  thirty  per  cent., 
^r  about  forty-five  cents  per  ton,  the  price  was  seven  dollars. 

Xhe  authors  of  the  Report  observe,  that  there  are  other  causes 
^Mch  co-operate  in  influencing  prices,  more  than  the  tariff.  The 
price,  heretofore,  seems  to  have  been  governed,  almost  entirely,  by 
the  scarcity  or  the  demand  for  fuel. 

For  ourselves,  we  think  that  inferences  drawn  from  the  state  of  the 
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markets  at  any  period  reaching  further  back  than  the  last  fifteen  or 
twenty  years,  are  of  very  little  avail,  and  indeed  ought  to  be  dis- 
carded, as  unsound.  Previously  to  this  period,  the  United  States 
was  not  a  coal  producing  country.  Its  fuel  was  the  timber  of  the 
forest ;  it  supplied  no  coal  for  domestic  use  in  the  eastern  cities,  kA 
consumed  but  an  insignificant  amount  of  the  foreign  coal;  whidi 
amount  has  been  decreasing  for  the  last  twelve  years,  even  with  % 
diminished  tariff.  These  duties  could  have  exercised  no  influence  on 
the  prices,  or  upon  the  supply  of  anthracite  from  Pottsville,  or  of 
bituminous  coals  from  beyond  the  AUeghanies ;  because,  in  point  of 
fact,  neither  of  them  had  reached  the  seaports,  previously  to  the  time 
of  which  we  speak. 

There  can  be  no  foreign  competition  now  feared  in  relation  to  an- 
thracite ;  and,  probably,  very  little  in  relation  to  any  substitute  for 
that  fuel,  in  the  shape  of  bituminous  coals — foreign  or  domestic.  We 
do  not  think  that  the  bituminous  coal  of  Pennsylvania  will  ever  find 
an  extensive  sale  on  the  seaboard.  The  use  of  anthracite  for  all  do- 
mestic purposes  is  so  firmly  established,  that  no  other  quality  will 
henceforth  find  admittance  into  our  houses.  It  is  for  the  home  con- 
sumption of  the  interior,  and  eventually  the  countries  lying  north  of 
the  great  lakes,  that  the  northern  coal-fields  of  the  United  Statei 
may  look  for  increasing  markets.  For  the  same  cause,  there  never 
can  be  any  large  demand  or  sale  for  foreign  bituminous  coal  at  the 
sea-ports,  except,  perhaps,  near  the  northern  frontier ;  because  its 
uses  are,  from  the  causes  we  have  specified,  much  more  limited  on  the 
eastern  borders  of  America  than  in  most  parts  of  the  world. 

That  these  are  not  newly  or  hastily  adopted  opinions,  may  be  seci 
from  an  article  on  the  same  subject,  published  by  the  writer  in  1840. 
After  reviewing  the  position  of  the  Pennsylvania  anthracite  trade 
from  1820  up  to  1839,  and  thj^t  of  the  foreign  importation  of  bitt- 
minous  coal  along  the  Atlantic  sea-board,  during  the  same  period! 
the  author  remarks,  "It  appears,  that  in  a  similar  ratio  as  the  con- 
sumption of  this  admirable  fuel — the  Pennsylvania  anthracite— in* 
creases,  so  does  the  importation  of  foreign  or  English  coals  diminish; 
and  the  remark  even  extends  itself  to  the  diminution  of  Richmond 
bituminous  coal,  during  a  given  term  of  years." 

"  The  anthracite  trade  of  Pennsylvania  is  decidedly  on  the  i* 
crease;  while  the  bituminous  coals,  borne  coastwise  or  importedi 
have  either  remained  stationary  or  have  furnished  a  diminished  8n|J| 
ply.-*  ^ 

The  seven  subsequent  years  of  the  Boston  coal  trade  has  prove! 
that  the  writer's  views  were  not  far  from  the  verified  results.  Hi 
comparative  business  done  in  the  years  1840,  1847,  1850  and  1851 
are  as  fbllows : 

*  Report  to  the  Douphin  and  Susquehanna  Coal  Company,  by  R.  C.  T.,  May  1, 1840. 
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to  the  seaboard,  is  insignificant,  when  compared  with  the  magnifci 
of  the  source  from  whence  it  is  drawn. 

By  the  terms  of  the  treaty  of  1768,  which  was  the  last  pineb 
made  by  the  proprietary,  they  became  possessed,  with  a  smail  ttdd 
tion,  of  the  whole  superficial  area  of  the  bituminoas  coal  laiid 
Pennsylvania : — that  is  to  say,  the  entire  country  between  Lyeod^ 
creek,  the  north  branch  of  the  Susquehanna,  and  the  head  waMrl 
the  Alleghany  river,  down  to  the  Ohio,  for  the  9um  of  ten 
dollars.  The  presence  of  coal,  in  certain  places,  became 
about  this  time ;  for  we  have  seen  maps,  of  the  dates  of  ITTQj 
1777,  which,  among  other  places,  marked  the  site  of  "  coal 
on  the  Ohio  side  of  the  river.  In  1785,  the  first  tract  which 
cured  on  account  of  the  value  of  the  coal  upon  it,  within  the  4 
purchase,  was  patented  near  Clearfield ;  and  the  first  ark  load  of  d| 
descended  the  Susquehanna  from  thence.  In  1828,  the  first 
of  coal  from  the  Alleghany  coal-field  at  Karthaus,'*'  reached 
delphia  and  Baltimore ;  but  the  distance  from  market  was  foutt 
great,  and  the  means  of  transportation  too  imperfect,  to  hold' 
hope  of  a  profitable  coal  business. 

The  eastern  margin  of  the  Alleghany  coal-field  has  been  appHN 
in  two  places  from  the  seaboard  by  Pennsylvania  canals ;  niiSf 
third,  by  the  Chesapeake  and  Ohio  Canal  in  Maryland.  It  w31  |i 
be  traversed  by  the  Central  Railroad.  The  supply  from  4M 
sources  to  the  sea-coast  is  not  large ;  being  of  course  regulated* 
the  limited  demand  for  this  species  of  fuel,  of  which,  anthradl 
everywhere,  has  precedence.  It  is  chiefly  in  request  for  gas-WQ^ 
forges,  blacksmiths*  use,  and  for  certain  industrial  purposes.  Wl 
ever  the  two  species  of  coal  can  bo  obtained  on  equal  terms,  fltl 
equidistant  from  their  centres  of  production,  anthracite  maintu^ 
indisputable  supremacy.  It  does  not  appear  probable  that  Feiiil 
vania  will  ever  acquire  a  largo  market  to  the  eastward  for  her'Hi 
minous  coal,  so  long  as  her  anthracite  fields  remain  unexhafln 
For  precisely  the  same  reason,  it  seems  to  us  equally  improbable  1r 
the  anthracite  coal  trade  with  the  eastern  cities  will  be  perilleft 
the  existence  of  bituminous  coal-fields  in  New  Brunswick,  Si 
Scotia,  and  Cape  Breton.  Where  there  is  anything  like  att  ^ 
choice,  the  demand  for  Pennsylvania  and  Virginia  bituminoui^ 
will  continue  small  at  the  eastern  ports,  owing  partly  to  the  dk 
named,  and  partly  to  the  heavy  cost  attending  its  transportati 
Only  one  hundred  and  seventy-five  tons  of  Pennsylvania  bitumin 
coal  are  reported  to  have  reached  Boston,  during  the  year  M 
while  the  supply  of  the  same  description  of  coal  from  Virginia  i 
foreign  countries  also  simultaneously  decreased.  But  there  is  i 
ther,  a  better,  and  a  vastly  more  extensive  market,  to  which  Pc 
sylvania,  Oliio,  and  probably  Michigan,  may  ultimately  look  for 
disposal  of  their  bituminous  coal.  We  refer  now  to  the  whole  of 
countries  bordering  upon  the  North  American  lakes ;  embraciD 

*  This  name  is  pronounced  Cart-horue  in  PennsylyaniA. 
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large  portion  of  the  Canada  frontier,  now  rapidly  filling  up  with  set- 
tlementg,  and  all  the  opposite  portions  of  the  United  States.  These, 
in  good  time,  it  seems  to  be  very  certain,  will  more  than  compensate 
for  the  loss  of  a  monopoly  of  two  or  three  ports  nearest  to  the  coal- 
fields of  Nova  Scotia.  Besides  the  demand  for  domestic  and  manu- 
factnring  uses,  it  is  probable  that  much  coal  will  be  needed  for  smelt- 
ing the  copper  ores  of  Lakes  Huron  and  Superior. 

From  the  Cumberland  and  Frostburg  angle  of  the  Alleghany  coal- 
field, there  seems  a  better  prospect  for  the  bituminous  coal  trade, 
than  from  Pennsylrania,  although,  probably,  the  larger  part  of  the 
amount  produced  will  be  consumed  in  iron  works  on  the  spot.     The 
\  conveniences  for  transporting  the  Cumberland  coal  to  Washington 
i  and  Baltimore,  and  for  a  certain  export  trade,  added  to  the  very 
'  high  intrinsic  value  of  the  coal  itself,  and  the  comparative  remote- 
ness of  the  anthracite  districts,  will  secure  to  this  region  a  fair  share 
'  «f  the  bituminous  coal  business. 

Surveys  of  vast  bodies  of  land  were  made  in  western  Virginia  and 
Kentucky,  in  1795,  and  even  previously  to  the  revolution ;  but  we 
rceive  no  evidence  that  those  lands  possessed  anv  other  than  sur- 
value,  or  that  the  presence  of  seams  of  coal,  if  known,  conferred 
ly  additional  value  upon  them.     Even  at  the  present  moment,  we 
low  that  enormous  areas  yet  remain  untouched,  and  that  the  time 
not  yet  arrived  when  they  can  be  estimated  beyond  their  mere 
icultural  prices.    It  is  only  along  the  flanks  of  the  principal 
ims,  such  as  the  Ohio  and  the  Kanawha,  that  the  vegetable  fuel 
in  some  measure,  given  place  to  the  mineral  combustible. 
At  the  period  of  running  the  boundary  line  between  North  Caro- 
and  Virginia,  in  the  year  1728,  the  narrator  describes  the  coun- 
is  yet  in  its  pristine  state  of  savageness.     Settlements  extended 
further  west  from  the  Atlantic  than  a  hundred  miles,  and  the  re- 
ider  was  still  the  home  of  the  Indian,  and  the  feeding  ground  of 
Buffalo.*     It  was  towards  the  close  of  that  service,  although  the 
(m  extremity  of  the  line  was  still  left  unfinished,  that  the  expe- 
m  found  itself  amongst  unknown  mountain  ranges,  and  were  still 
lote  from  the  eastern  flank  of  the  great  Alleghany  coal  field,  and 
that  wild,  bordering,  elevated  country  of  Tennessee,  of  which 
ret  know  but  little  beyond  the  late  reports  of  Dr.  Troost. 
ith-west  from  hence,  through  the  state  of  Tennessee,  and  far 
the  then  French  province  of  Louisiana,  the  coal-field  has  re- 
Wed  but   partial  investigation.     That  part  which  terminates  in 
libama,  was,  but  a  few  years  ago,  a  part  of  the  Cherokee  country, 
ito  which  the  aborigines  were  then  removed. 
JUong  its  course  through  Kentucky,  Tennessee,  and  Alabama, 
ay  iron  works  have  been  established  within  a  few  years ;  but  the 
iJar  position  of  this  part  of  the  region  is  unfavourable  to  the  trans- 
lation of  coal  to  distant  markets. 
the  last  mentioned  state  constituted  the  easternmost  part  of  the 

Hlitory  of  the  dividing  line  betwixt  Virginia  and  North  Carolina,  bj  Colonel  Wm. 
L  Em.,  of  WestoTer,  1728. 

17 


246  CKITED  STATES  OF  AKBRICA. 

original  territoiy  of  Lonisiana,  and  the  mountainous  portion  of  it  j 
retains  its  wilderness  character.    Even  so  late  as  1800, — ^what 
1817  constitnted  the  separate  territory  of  Alabama, — its  entire  po] 
lation  did  not  exceed  2000  persons. 

We  have  traced,  in  few  words,  the  great  Alleghany  coal-field  in 
progress  through  eight  of  the  Atlantic  States.  Widi  the  excepti 
of  a  small  area  towards  the  north,  it  lies  so  remote  from  the  seaboai 
that  it  is  not  probable  that  much  coal  will  find  its  way  in  that  din 
tion.  On  the  south,  its  best  market  is  the  cities  on  the  Grulf 
Mexico;  and,  already,  great  progress  has  been  made  in  railroa 
and  inland  navigation  with  that  view.  These  cities  now  pay  en( 
mous  prices  for  coal  that  has  descended  the  Ohio,  the  Mississipj 
the  Tennessee,  and  the  Cumberland  rivers,  by  very  long  and  c 
cuitous  channels. 

There  are  no  reliable  returns  of  the  quantity  of  coal  which  c 
Bcends  to  these  markets,  nor  of  the  ordinary  production  of  the  stat* 
Western  Virginia,  in  1840,  returned  about  300,000  tons  as  her  a 
nual  production.  In  the  Ohio  division  of  the  Alleghany  coal-fiel 
coal  was  known  previously  to  1777,  since  it  is  marked  on  Oapta 
Hutchin's  map  of  that  date,  although  not  mined  until  many  yea 
after.  In  1840,  it  returned  125,000  tons  as  her  share  of  the  anna 
production ;  a  small  yield,  certainly,  for  a  highly  favoured  distri 
of  11,900  square  miles. 

But  Ohio  has  since  found  a  northern  market  for  her  coal,  throng 
the  port  of  Cleveland,  as  Pennsylvania  has  done  through  her  port  < 
Erie ;  and  hence,  through  the  lakes  to  the  Canadas,  and  the  coui 
tries  which  border  the  great  lakes.  The  present  export  of  coal  fro 
thence,  is  about  equal  to  one-half  of  the  entire  production  of  Ohi 
seven  years  ago ;  and  nearly  equals  the  whole  consumption  of  th 
state  in  1838.  Erie  also  received  70,000  tons  of  bituminous  coal,  ii 
1847. 

The  Maryland  division  is  one  of  the  smallest  of  the  Alleghan; 
districts  ;  yet  as  its  coal  is  probably  the  best  in  America,  there  is  d( 
doubt  but  it  will  contribute  a  large  quota  of  coal,  and  much  iron*  t( 
the  Atlantic  ports,  by  means  of  the  railroads  and  canal,  now  in  fnl 
operation. 

Wo  close  our  circuit  of  the  Alleghany  coal-field  by  returning  t< 
western  Pennsylvania.  Although  in  1840,  this  section  retume( 
415,000  tons,  the  quantity  was  evidently  much  under-rated ;  and  w< 
cannot  assume  the  amount  now  annually  raised  at  less  than  od( 
million  of  tons.  One  fourth  of  this  quantity  descends  the  Ohio  river 
one-half  is  consumed  in  Pittsburg  and  in  the  establishments  arounc 
that  great  manufacturing  city  ;  the  remaining  fourth  is  consumed  ii 
the  interior. 

Let  it  be  borne  in  mind,  that  all  this  business  has  sprung  up  withi: 
the  memory  of  persons  now  living.  In  the  year  1753,  there  was 
probably,  no  white  man  living  within  the  limits  of  the  present  city  ( 
rittsburg;  and,  in  1775,  only  a  few  cabins  were  standing  ther( 
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itj  in  our  day,  three-fourths  of  a  million  of  tons  of  coal  are  anna- 
iy  received  there,  and  the  extent  of  the  iron  manufacture  is  so 
eat  as  to  confer  upon  the  place  the  title  of  ''  the  Birmingham  of 
.merica." 

Not  more  than  40,000  tons  of  bituminous  coal  annually  pass 
brough  the  sttte  canals,  eastward.  This  is  the  maximum  of  the 
ireaent  deman<?  for  this  description  of  coal.  The  largest  portion  of 
his  is  deposited  at  the  iron  works  along  the  route.  A  very  small 
raantity  passes  through  the  Union  Canal.  The  remainder  is  either 
Hiipped  at  Havre  de  Grace,  or  is  conveyed  in  boats  to  the  Dela- 
tire.* 

Another  outlet  besides  that  of  Erie,  for  the  northern  section  of 
the  PennsyVania  coal-field,  has  been  in  existence  several  years.  By 
the  Tioga  Railroad  the  coal  from  the  little  isolated  coal-basin  of 
Blossburg  passes  into  the  State  of  New  York,  and  thence  as  far  as 
Like  Onlario  on  the  north  and  Albany  on  the  east.  The  detached 
eoatbasin  near  Towanda  will,  when  the  meditated  improvements  are 
eempletfd,  furnish  another  portion  of  the  State  of  New  York  with 
Biiiieral  coal.  From  the  port  of  Erie,  above  mentioned,  more  than 
80,000  tons  of  Pennsylvania  coal  are  annually  shipped  for  exporta- 
\m  to  Canada,  &c. 

Sndi  is  the  great  Alleghany  coal-field,  whose  outline  and  resources 
b  mneral  fuel,  we  have  thus  traced.  It  is  impossible  to  contem- 
^tte  its  gigantic  proportions,  and  its  enormous,  yet  almost  untouched 
rworces,  without  being  struck  with  the  magnificent  field  which  it 
preients  for  future  enterprise. 

There  is  a  small  detached  basin  of  semi-bituminous  coal,  lying  in 
Peinsylvania,  to  the  east  of  the  Alleghany  Mountain.  This  locality 
iicalled  the  Kound-top  Mountain.  The  coal  at  present  is  only  em- 
fk^oyed  for  the  consumption  of  the  neighbourhood,  on  account  of  the 
Tant  of  means  for  transportation. 


We  pass  now  to  the  great  depository  of  anthracite  in  Pennsylvania ; 
tie  only  one,  in  fact,  of  material  value  on  this  continent.  Here  we 
lnTe  the  most  interesting  assemblage  of  isolated  coal-basins  that  the 
'i^orld  has  yet  produced,  or  the  geologist  investigated.  We  can  only 
low  advert  to  them  with  extreme  brevity ;  but  here  we  can  afibrd  to 
ke  brief. 

The  physical  features  of  this  anthracite  country  are  wild;  its 
•pect  forbidding ;  its  surface  broken,  sterile,  and  apparently  irre- 
iaimable.  Its  area  exhibits  an  extraordinary  series  of  long  parallel 
idges  and  deep  intervening  troughs.  This  group  of  elongated  hills 
Dd  valleys  consists  of  a  corresponding  number  of  axes,  all  or  nearly 
II  of  which  range  in  exact  conformity  to  the  base  of  the  Alleghany 
[ountain.  When  viewed  from  the  latter,  they  bear  a  striking  resem- 
ance  to  those,  long  rolling  lines  of  surf,  wave  behind  wave,  in  long 

*  Id  1852,  the  amouDt  of  bitumiDous  coal  in  PennsylraDia  broaght  to  market  is  supposed 
be  about  1,300,000  tons. 
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succession,  which  break  upon  a  flat  shore.  A  centnry  ago  a  Urge 
portion  of  this  region  had  received,  upon  the  nuLps,  the  not  unapt 
title  of  "  The  Wilderness  of  Saint  Anthony." 

Three-fourths  of  a  century  after,  when  the  greater  part  of  this  trn 
was  still  in  stony  solitude — when  this  petrified  ocean,  whose  wsTei 
were  sixty-five  miles  long,  and  more  than  a  thoTisand  feet  hM, 
remained  almost  unexplored, — a  few  tons  of  an  unknown  combustible 
were  brought  from  thence  to  Philadelphia,  where  its  qualities  wsn 
to  be  tested,  and  its  value  ascertained. 

Sut  the  miner  has  entered  into  this  Wilderness  of  Saiit  Anthony,— 
and  canals  have  penetrated  it, — and  railroads  have  traversed  it;— 
basin  after  basin  of  this  combustible  has  been  discovered  in  it  ;- 
tract  after  tract  has  supplied  productive  collieries  in  it ;— until,  in  i 
single  year,  [1847]  it  had  furnished  the  surprising  amotnt  of  thiee 
millions  of  tons ;  [or  an  aggregate  of  near  nineteen  millions  of  tou 
of  anthracite  within  the  last  quarter  of  a  century;]  and  11,4S0  vesseb 
cleared  from  the  single  port  of  Philadelphia,  in  that  season,  loaded 
with  a  million  and  a  quarter  of  tons,  for  the  service  of  the  ndghbov 
bouring  states. 

Such  then  is  the  anthracite  region,  and  such  its  rapid  progresB  in 
production.  To  Pennsylvania,  in  relation  to  the  future,  its  valoe^  a 
connection  with  the  corresponding  advance  of  her  manufacturing  in- 
dustry, surpasses  the  power  of  computation. 

Some  detached  spots  in  the  states  of  Rhode  Island  and  Masstdir 
setts,  have,  from  time  to  time,  furnished  a  small  and  irregular  svpplf 
of  anthracite.  The  presence  of  this  coal,  indeed,  was  known  nttj 
years  before  the  Pensylvania  anthracite  was  first  mined.  Numeroi^ 
efforts  have  been  made,  from  time  to  time,  to  explore  the  coal  beds 
in  these  places,  but  they  have  generally  ended  in  failure ;  owiDg^ti 
we  conceive,  to  the  disturbed  and  contorted  structure  and  metamorpUc 
character  of  the  enclosing  rocks. 

In  attempting  to  introduce  a  fuel  so  difficult  of  ignition,  at  a  period 
when  the  only  coal  known  and  used  was  of  the  fat  bituminous  variety* 
imported  from  Europe,  and  when  no  adaptation  for  burning  it  had 
been  matured,  it  is  not  remarkable  that  the  semi-crystalline  anthra- 
cite of  Rhode  Island  should  acquire  a  bad  reputation.  Notwithstand- 
ing this,  and  its  proverbial  unfitness  for  all  purposes  of  combu3tion9 
we  believe  in  its  intrinsic  excellence — in  which  belief,  both  practice 
and  the  result  of  its  analysis  fully  bear  us  out — and  that  there  exiflts 
no  better  anthracite  in  the  world.  But  as  we  have  before  suggested, 
the  unusually  modified  nature  of  the  inclosing  rocks,  the  tortuous  and 
schistose  characters  which  they  now  assumed,  and  in  which  the  most 
experienced  geologist  might  fail  to  detect  the  representatives  of  the 
coal  measures,  seem  to  present  insuperable  difficulties  in  working  the 
combustible  to  advantage. 

Before  quitting  the  Atlantic  slope,  we  have  to  notice  a  bituminous 
coal-field,  small  in  area,  yet  rich  in  the  abundance  of  its  coal,  and 
most  favourably  situated  in  regard  to  facility  of  transportation. 
Almost  in   the  centre  of  Eastern  Virginia,   between  N.   latitude 
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VI''  and  SS^^y  lies  the  little  basin  of  Richmond,  or  Chesterfield.  This 
field  contains  the  oldest  worked  collieries  in  America.  Mr.  McGlure 
described  it  more  than  thirty  years  ago ;  and  it  was,  apparently,  for 
years,  the  only  point  in  the  United  States  where  bituminous  coal 
could  be  procured,  and  shipped  coastwise.  The  amount  of  this  export 
trade  does  not  appear  to  have  ever  been  large.  The  official  returns 
ahow  an  increase  from  48,000  tons  in  1822,  to  142,000  in  1833,  and 
then  annually  diminishing  to  65,000  tons  in  1842.  In  the  southern 
part  of  this  field,  however,  new  collieries  have  been  opened,  which 
sent  down  about  50,000  tons  of  coal  in  1847. 

Crossing  from  hence  to  the  northwest,  we  have  next  to  mention  a 
ooal-field  of  no  mean  size,  yet  at  present  known  but  to  few,  even 
within  its  immediate  limits.  It  occupies  an  area  of  from  three  to 
five  thousand  square  miles,  in  the  centre  of  the  peninsula  of  Michi- 
gan; communicating  readily  with  all  the  great  lakes.  The  amount 
of  coal  mined  here,  is  very  trifling  ai  present,  the  beds  being  quite 
thin;  and  this  country  is  so  recently  occupied,  that  as  yet  there  has 
been  no  demand  for  this  description  of  fuel.  But  it  seems  destined, 
ultimately,  to  be  of  importance,  as  the  use  of  coal  becomes  general, 
and  as  the  timber  of  the  forest  decreases.  It  possesses  remarkable 
geographical  advantages ;  being  the  only  coal-field  in  a  vast  extent 
of  country.  As  population  flows  into  the  countries  bordering  on  the 
likes,  this  Michigan  coal-field,  although  not  so  productive  as  some 
others,  cannot  but  become,  ultimately,  of  considerable  value. 

Passing  now  to  the  southward,  we  enter  the  great  Illinois  coal-field, 
which  occupies  an  extent  nearly  equal  to  that  of  England ;  yet  the 
State  has  but  recently  commenced  to  make  nse  of  the  coal  with  which 
Batnre  has  so  bountifully  provided  her.  Except  in  the  vicinity  of  the 
larger  towns  and  rivers,  the  business  of  mining  coal  here  has  made 
but  small  progress. 

The  existence  of  this  combustible  was  proved  by  the  French  ex- 
plorers at  an  early  period.  It  was  certainly  known  to  Father  Hen- 
nepm  in  1679,  almost  a  hundred  years  before  the  Pennsylvania  coal 
was  discovered,  and  is  marked  on  the  map  which  illustrates  his  jour- 
Dai.  He  points  out  a  "cole  mine"  above  Fort  Crevecoeur,  on  the 
Illinois  river,  near  to'  the  site  of  the  present  Ottawa.  He  further 
•tates,  that  in  this  country,  then  occupied  by  the  Pimitoui  or  Pimitewi 
Indians,  now  Peoria,  "there  are  mines  of  coal,  slate,  and  iron;  and 
Wveral  pieces  of  fine  red  copper,  which  I  have  found,  now  and  then, 
Qpon  the  surface  of  the  earth,  make  me  believe  that  there  are  mines 
of  it."*  This  is  the  earliest  notice,  on  record,  of  the  existence  of 
coal  in  America ;  and  the  same  may  be  said  of  the  bouldered  masses 
of  native  copper,  which  we  know  to  have  been  drifted  from  their  ori- 
ginal sites,  only  discovered  but  recently,  on  the  borders  of  Lake 
Superior.    At  this  period,  viz.  from  1680  to  1698,  and  subsequently, 

*  Map  and  desoripiion  of  a  large  oonntry  newly  disooTered  in  the  Northern  America, 
titoated  between  Now  Mexico  and  the  Frozen  Sea;  together  with  the  course  of  the  great 
river  Meschaaipi.  By  Father  Lewis  Hennepin,  Missionary  ftecollect  and  Apostolic  Notary. 
U98. 
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the  Illinois  river  formed  part  of  the  maiit  route  from  the  French  mis 
sions  on  the  Niagara,  by  Lake  Earegnonde,  now  Huron;  by  Laki 
Illinouach,  or  the  Lake  of  the  Illinois,  now  Lake  Michigan,  to  tb 
Mississippi,  and  thence  down  to  its  very  month.* 

We  confess  to  entertaining  strong  feelings  of  interest  in  the  descrip 
tion  of  these  newly  explored  countries,  by  the  good  missionary  father 
of  those  days ;  among  whom  stand  eouspicuous  the  names  of  Henne 
pin,  Gabriel,  Zenobe,  Marquette,  and,  a  few  years  later,  of  Fathe 
Charlevoix,  and  others.  They  were  men  of  observation,  yet  of  aim 
pie  lives — messengers  of  peace  and  good  will — mediators  between  th 
native  savage  and  the  white  invader.  Here,  in  these  remote  missions 
they  erected  the  first  Christian  altars,  and  planted  the  first  germs  a 
civilization;  they  shared  the  perils  of  exploring  unknown  regions,  am 
they  were  the  intelligent  chroniders  of  the  times; — the  faithful  an< 
simple  narrators  of  those  hazardous  voyages. 

The  records  that  these  religicus  men  have  bequeathed  to  us,  fonc 
the  most  interesting,  the  most  valuable  statistical  memorials  that  w< 
possess  of  the  aboriginal  state  of  the  interior  of  this  Continent.  I 
were  a  service  not  unworthy  of  some  man  of  leisure,  to  collect  together 
ere  they  are  totally  lost,  th^e  and  many  other  illustrations  whicli 
distinguish  the  progress  of  French  discovery,  and  which  so  especiallj^ 
belong  to  the  history  of  this  Continent. 

On  occasion  of  the  peace  of  1763,  Colonel  Croghan  was  sent  by 
the  British  government  to  explore  the  country  adjacent  to  the  Ohio 
river,  and  to  conciliate  the  Indian  nations.  This  officer  was  captured 
by  a  party  of  Indian  warriors,  and  carried  up  the  Wabash  river, 
through  the  Illinois  country.  At  a  point  on  this  river,  apparently 
nearly  where  Williamsport  or  Covington  now  stands,  the  author 
states  that  '^  on  the  south  side  of  the  Ouabache  runs  a  high  bank,  in 
which  are  several  fine  coal  mines."  This  is  the  earliest  notice  oi 
coal  in  this  part  of  the  coal-field.f 

Respecting  the  coa!  region  of  Missouri, J  we  have  very  incomplete 
information.  The  geological  distribution  of  the  formations  there  arc 
ill  defined.  It  will,  no  doubt,  be  found,  on  attentive  examination 
that  the  coal  measures  exist  in  numerous  patches  or  detached  areas 
whose  boundaries  are  infiuenced  by  the  physical  configuration  of  th< 
country,  and  that  the  coal  series,  although  scattered  at  intervals  ovei 
a  great  surface,  do  not  cover,  at  any  point,  any  very  large  areas 
for  as  the  carboniferous  strata  approach  so  nearly  to  the  horizonta 
position,  and,  moreover,  not  being  of  much  thickness,  a  large  proper 
tion  of  productive  coal  land  has  been  removed  by  the  erosion  of  th< 
rivers,  and  similar  causes  of  denudation  and  excavation.  This  is  als( 
apparently  the  case  in  relation  to  the  Illinois  coal-field,  last  men 

*  The  same  line,  from  Lake  Michigan  to  the  mouth  of  the  Illinoia  river,  also  formed  th 
northwest  boundaiy  line  of  the  country  which  was  ceded  by  the  French  to  Great  Britain  i 
1763.  ' 

t  Printed  from  the  original  journal,  in  the  Monthly  American  Journal  of  Geology,  1831 
Vol.  I.  p.  257. 

X  See  extract  from  Dr.  Owen's  Geological  Report,  published  in  1852,  of  Iowa.  Wisconsin 
and  Minnesota,  and  the  Coal  Measures  of  Missouri. 
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tioned.  The  patches  of  coal  formation  are  scattered  all  across  the 
State  of  Missouri,  and  appear  at  intervals  over  a  wide  tract  of  coun- 
try; stretching  through  a  part  of  Arkansas  into  the  territory  now 
occupied  by  Indian  tribes,  and  thence,  for  an  unknown  distance, 
towards  the  southwest,  apparently  into  Texas.  The  earliest  notice 
of  the  existence  of  thick  seams  of  excellent  coal  in  the  Osase  coun- 
try, bordering  the  river  of  that  name,  we  believe,  was  furnished  by 
Captain  Pike,  when  on  his  exploring  expedition,  in  1806. 

Of  Texas,  there  exists  at  present  no  geological  map  or  description. 
Both  coal  and  anthracite  are  described  as  existing  at  the  headwaters 
of  the  Trinity,  the  Sabine,  and  some  other  rivers;  but  this  country 
is,  as  yet,  in  too  unsettled  a  state,  to  encourage  mineral  explorations, 
to  any  extent.  It  appears  that  coal,  in  detached  areas,  as  in  Mis- 
souri, crosses  Texas  and  enters  Mexico.  An  important  coal-field 
which  crosses  the  Rio  Grande,  in  N.  latitude  27°  30',  near  Loredo, 
has  very  lately  been  examined  by  an  oflScer  attached  to  the  United 
States  army  of  invasion.  This  coal  formation  bears  away  into  the 
interior  of  Mexico,  in  a  southwest  direction,  by  Guerrera,  on  the 
Salado  river,  where  it  is  of  good  quality.  Goal  is  also  found  in  the 
provinces  of  Oajuca  and  Vera  Cruz,  and  in  abundance  at  Tehuantepec ; 
doubtless  geologically  newer  than  the  true  coal. 

We  can  scarcely  speculate  here  on  the  existence  of  bodies  of  true 
Goal,  along  the  Pacific  slope  of  this  Continent.  In  some  cases  brown 
coal  has  been  mistaken  for  the  older  coal.  In  the  midst  of  the  Rocky 
Mountain  range.  Captain  Fremont  discovered  coal  beds  of  dubious 
geological  age ;  intermediate,  apparently,  between  the  brown  coal  and 
^e  true  coal.  A  coal  bed  of  considerable  thickness  has  lately  been 
noticed  in  the  Raton  mountains,  east  of  Taos,  and  on  the  head  waters 
<*f  the  Canadian  river. 

The  scope  of  the  present  sketch  leads  us  now  to  notice  one  of  the 

'''^st  interesting  geological  phenomena  in  the  new  world.     We  refer 

^  that  enormous  range  of  brown  coal,  apparently  of  the  tertiary 

P^Hod,  which  follows  the  eastern  flank  of  the  Rocky  Mountains,  from 

oear  Mexico  even  to  the  Polar  sea.     Nature  has,  indeed,  worked  on 

*  tr-nly  gigantic  scale.    We  see  here  a  deposit  of  brown  coal,  so  ex- 

tetiQive  that  the  magnitude  of  its  proportions  is  far  from  being 

^^fi^ned ;  yet  enough  is  known  to  show  that  it  exceeds,  in  longitudinal 

^*ige  and  breadth,  all  others  on  the  present  surface  of  our  planet. 

^^   far  seems  to  be  established,  that,  allowing  liberally  for  interrup- 

tioi^g  in  continuity,  supposing  that  any  such  exist,  it  occupies  thirty- 

"^^   degrees  of  latitude,  or  near  2500  miles,  following  its  oblique 

^*^  ce ;  and  has  a  maximum  breadth,  at  N.  latitude  48°,  of  four  hun- 

^'^^d  miles ;  the  whole  area,  as  near  as  we  can  venture  to  compute, 

"^ing  250,000  square  miles,  ot  one  hundred  and  sixty  millions  of 

^5*^8 — more  than  twice  the  size  of  Great  Britain.     Compared  with 

^'^i^,  the  largest  coal-fields  in  the  world  are  absolutely  small. 

Should  it  prove  that  the  coal,  which  has  been  traced  at  no  very 
^*^tant  intervals,  westerly  from  Mackenzie's  river  to  the  Icy  Cape, 
^^  Point  Sarrow,  and  into  Behring*s  Strait, — along  the  north  coast 
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of  Russian  Americft, — is  also  of  the  same  geological  age  as  that  whieli 
ranges  parallel  with  the  Rocky  Mountains,  we  might  add  twen^^ 
degrees  more  to  the  thirty  previously  mentioned ;  while,  at  the  sane 
time,  the  oblique  direction  of  the  latter  adds  five  degrees  more  to  the 

total  range. 

Turning  to  the  southward,  after  an  uncertain  interval  of  twenty- 
five  degrees,  we  find  ourselves  again  on  coal  strata,  apparently  of 
similar  age  to  the  northern  zone  just  described,  and  occupying  about 
two  thousand  five  hundried  miles  more.  At  certain  points  along  the 
Pacific  side  of  the  southern  Mexican  provinces,  from  the  Isthmus  of 
Tehuantepec  to  that  of  Panama ;  and  then,  with  a  few  interruptions, 
continuing  all  down  the  western  side  of  South  America  to  the 
Equinoctial  line ;  and  thence  to  Lima ;  and  again  appearing  on  the 
coast  and  adjacent  islands  uninterruptedly  from  Valparaiso  to  below 
Cbiloe  Island,  and  even  through  Patagonia,  at  least  as  far  south  as 
50^  lat.,  a  belt  of  brown  coal  formation  and  tertiary  strata,  borders 
the  Pacific,  or  skirts  the  Andes.  At  all  of  the  points  which  have 
been  successively  named,  investigations  into  the  quality  of  this  coal 
and  its  fitness  for  the  purpose  of  steam  navigation,  have,  for  some 
years  past,  been  made,  and  the  details  will  be  furnished  in  the  ap- 
propriate place. 

Commencing  our  admeasurement  near  the  Isthmus  of  Panama,  in 
N.  lat.  10^,  and  descending  to  S.  lat.  50^,  the  traces  of  a  tertiarv 
formation,  containing  lignites,  and  fossil  wood,  are  reported  to  extend, 
almost  continuously,  for  four  thousand  miles.  We  are  within  reason- 
able bounds  when  we  assume  two  thousand  five  hundred  miles,  as  the 
extent,  with  occasional  interruptions,  in  which  brown  coal  or  car- 
bonized wood  is  traceable. 

Thus  there  exists,  ranging  nearly  with  each  other,  but  separated 
by  a  great  breadth  of  unexplored  ground,  two  apparently  contempo- 
raneous belts,  2500  miles  long  each,  extending  through  both  conti- 
nents to  points  at  least  one  hundred  and  twenty  degrees  asunder, — 
namely,  the  Frozen  Sea  or  perhaps  the  Icy  Gape  to  the  north,  and 
southern  Patagonia  to  the  south.  We  think  we  cannot  be  far  in  error 
if  wo  assign  five  thousand  miles,  out  of  eight  thousand  four  hundred 
miles,  to  this  remarkable  coal  formation.  We  do  not  know  if  this 
statement  be  entirely  new.  Were  it  not  supported  extensively  by 
good  geological  authority,  and  by  a  series  of  facts  and  observations 
which  will  scarcely  be  called  in  question,  we  should  hesitate  extremely 
ere  we  gave  it  circulation. 

Returning  once  more  towards  the  north,  coal  is  mentioned  as 
occurring  near  Monterey,  in  California.  Petroleum  and  asphaltum, 
and  perhaps  anthracite,  occur  in  this  parallel.  Captain  Fremont 
discovered  coal,  probably  brown  coal,  in  the  centre  of  the  Rocky 
Mountain  chain,  at  an  elevation  of  6820  feet  above  the  sea.  Another 
coal-field  was  found  by  Captain  Fremont,  in  his  recent  expedition,  in 
N.  lat.  41J°,  extending  from  110°  to  111°  W.  long.  Both  of  these 
deposits  appear  to  be  about  the  Oolitic  age.  There  is  a  coal  range 
at  an  elevation  of  more  than  7000  feet,  in  the  great  mountain  range, 
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ui  of  Santa  F^  in  about  N.  lat.  87^ ;  but  of  what  geologic  age  we 
:iiow  not. 
in  Oregon  we  have  had  notices  both  of  coal  and  lignite,  from 
arioos  explorers.  Good  coal  is  reported  in  Vancouver's  Island,  in 
laeen  Charlotte's  Island,  Millbank  Sound,  and  other  points  on  the 
restem  border  of  Sritish  America.  Passing  round  by  the  undeter- 
lined  coal-beds  of  Russian  America,  there  appear  to  be  various  scat- 
ored  points  within  the  Arctic  circle,  where  coal  has  been  discovered 

J^  our  enterprising  navigators.     At  Prince  Regent's  Inlet,  at  Byam 
artin's  Island,  and  Mellville  Island,  both  true  coal  and  brown  coal 
^ere  obtained. 

Within  the  arctic  regions  other  considerable  bodies  of  the  newer 
yH  are  known  to  exist,  particularly  at  Disco  Island,  Hasen  Island, 
id  on  both  sides  of  Greenland.  • 

All  these  northern  coal  localities  seem  scarcely  more  than  mere 
>ject8  of  geological  interest ;  for,  in  regard  to  their  practical  value, 
1  that  is  known  to  us  at  present  is  their  mere  existence.  Still,  it 
in  never,  surely,  be  held  as  a  matter  of  no  importance,  the  fact  of 
Js  local  distribution  of  mineral  combustible,  throughout  regions 
hich  have  no  timber,  or  even  shrubs,  to  serve  the  purpose  of  fuel. 

Canada  and  the  territory  west  of  it,  for  a  vast  space,  contains  no 
aown  deposit  of  coal.  This  country  is  destined  to  be  tributary  to 
L6  states  of  Ohio,  Michigan,  and  Pennsylvania,  for  her  future  sup- 
Ij  of  mineral  fuel,  which  can  be  transported  at  a  very  cheap  rate 
ixough  the  chain  of  inland  lakes. 

New  Brunswick,  Nova  Scotia,  Cape  Breton,  and  Newfoundland, 
imke  up,  by  the  prodigious  expansion  of  the  coal  formation  in  that 
uarter,  for  the  deficiencies  of  the  upper  province. 

At  what  period  mineral  coal  first  attracted  attention,  and  was 
pplied  to  the  service  of  the  original  colonists,  does  not  appear.  The 
usmess  of  the  General  Mining  Association,  sole  lessees  of  the  enor- 
tious  coal-fields  of  Nova  Scotia  and  Cape  Breton,  did  not  commence 
intil  1827,  but  the  coal  of  Cape  Breton  has  been  worked  for  sixty 
^ears  at  least.  In  the  south-western  part  of  the  province  of  New 
Brunswick,  the  mining  of  coal  seems  to  have  been  commenced  a  little 
^Hier,  but  the  returns  exhibit  a  meagre  amount  of  business. 

In  Newfoundland  coal  is  mentioned  at  an  early  period  ;  and,  in  a 
'inaate  not  particularly  adapted  to  the  growth  of  timber  for  fuel,  the 
'^bstitute  was  gladly  welcomed. 

The  coal  trade  of  Nova  Scotia  and  Cape  Breton,  is  of  compara- 
'^^ly  modern  date.  It  furnishes  supplies  to  the  cities  on  the  St. 
^^Hrence,  and  a  few  thousand  tons  annually  find  their  way,  with  or 
^tout  commercial  interposition,  to  the  ports  of  Boston  and  New 
^I'k,  where,  however,  the  use  of  anthracite  is  so  completely  esta- 
^^hed,  especially  for  domestic  use,  as  to  exclude,  in  great  measure, 
^  smoky  bituminous  coals,  come  from  where  they  may. 
^he  coal-fields  of  British  America,  although  possessing  iron  ore  in 
^at  abundance,  have  no  iron  works  established  within  their  limits. 

is  no  wonder,  indeed,  when  we  see  regions  so  highly  favoured  by 
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natural  resources  and  advantages,  neglected,  or  sacrificed  to  t&ii 
paralizing  influences  of  an  imbecile  monopoly. 

In  the  foregoing  outline  we  have  traced,  with  such  brevity  as  tlie 
subject  permitted,  the  prominent  features  of  those  vast  depositories 
of  mineral  coal  which  nature  has  so  bountifully  distributed  over  the 
American  continent.     We  have  shown,  that  the  mining  of  this  coal, 
the  establishment  of  an  important  coal  trade,  the  employment  of  the 
fuel  in  industrial  arts,  in  steam  engines  and  steam  vessels,  on  rail- 
roads and  canals,  in  blast  furnaces,  and  iron  works,  and  factories; 
in  fact,  its  application  in  a  thousand  forms,  is  but  of  yesterda/s 
growth.      We  have  shown,  too,  that  a  portion — immeasurably  die 
larger  portion — of  these  prodigious  areas  of  coal  formation,  has  still 
no  appreciable  value,  but  continues  at  present  wholly  unappropriated. 
It  wiU,  doubtless,  long  remain  in  reserve,  for  the  service  of  other 
generations. 

Still,  if  we  measure  the  future  by  the  past — and  we  feel  assured 
that  we  may  safely  do  so  in  a  vastly  accelerated  ratio,  taking  Penn- 
sylvania as  an  example,  and  admitting  the  surprising  increase  of 
population  as  an  essential  element  in  the  calculation — ^the  production 
and  conversion  of  iron  and  coal,  with  all  their  attendant  and  ever 
increasing  uses,  together  with  the  influence  they  cannot  fail  to  exert 
upon  agriculture,  involve  results  of  which  we  have  now  but  a  remote 
perception.  We  cannot  but  think  that  the  close  of  the  present  cen- 
tury will  witness  an  advance  in  the  industrial  resources  of  the  country, 
and  a  consequent  extension  of  domestic  prosperity  such  as  it  may  be 
presumptuous,  at  the  present  moment,  on  our  part,  to  anticipate. 

In  corroboration  of  the  above  opinion,  we  conclude  this  chapter 
with  an  extract  from  the  late  message  of  the  governor  of  Pennsylva- 
nia, January  16th,  1852,  giving  a  startling  estimate  in  anticipation 
of  the  immense  wealth  of  the  anthracite  coal  fields. 

^'  The  whole  amount  of  anthracite  coal  mined  and  taken  to  market 
in  1840,  was  867,000  tons.  In  1852,  the  products  will  reach  near 
5,000,000  of  tons,  being  an  increase  in  twelve  years  of  600  per  cent. 
This  rate  of  augmentation  up  to  1870,  would  give  the  startling  pro- 
duction of  over  45,000,000  of  tons,  and  yielding  at  the  present  Phil- 
adelphia prices,  the  sum  of  $180,000,000,  being  more  than  treble  the 
present  revenues  of  the  whole  United  States." 
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Pig  Iroiii  ton;*. 

153  furnaces,           ....  54,000 

130,000 

142,000 

165,000 

J9  furnaces,  forges,  &c.       -            -            -  191,536 

)4      do.        795  bloomeries  and  forges,  347,700 

W      do.        950        do.                 -            -  777,600 

765,000 

-            -            -  800,000 

400,000 

tixnated  in  a  local  Journal,  at         -            -  1,000,000 

ter  in  the  "  Merchant's  Magazine,"  March,  1845,  gives  the 
?  estimate  of  the  production  of  iron  in  the  United  States  at 
lod : 

Tods. 

last  furnaces,  averaging  900  tons  each,  per  an- 

n,  486,000 

bloomeries,  forges,  rolling  and  slitting  mills, 

yielding  of  bar,  hoops,  &c.,  291,600 

and   of   blooms,    castings,    machinery,   stove- 
plates,  &c.,  151,500 
larket  value  of  these,  in  1845,  was  $33,940,500. 
tity  of  bar,  hammered,  pig,  scrap,  and  sheet-iron, 
I  steel  imported,  92,077 
of  the  same,                                      $7,794,110. 

a  sketch  of  the  American  iron  trade  and  production  by  Mr. 
ranger,  in  November,  1847,  it  appears  that  the  quantity  of 
produced  in  the  United  States  in  1810,  was  53,908  tons.   In 
)ove  500,000  tons. 

alue  of  manufactured  iron  and  steel  imported 
y  the  United  States,  during  the  year  ending 
le  30th,  1846,  paying  duties  ad  valorem^  $4,023,590 

ig  specific  duties,  4,463,739 


Total,  $8,487,329 

1844.  1845. 

)  of  American  iron  and  manufac- 
ed  iron  exported,  $716,332         $845,017 

y  taken  from  "  Domestic  Production  of  Iron,  by  H.  C.  Carey,"  In  a  volume  enti- 
imcnts  relating  to  the  manufacture  of  Iron,  on  behalf  of  the  Convention  of  Iron 
349." 
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MAKUFACTUBB  OF  IBOK  IN  THB  UNITBD  BTATBS,  FBOM  THE  CBKSUa 

OF  1860. 


Pig-iron. 


Capital  invested  in  manufacture, 
Baw  material  consumed^ 
Cost  of  labour, 
Value  of  products, 
Hands  employed. 


Cast-iron. 


Capital  invested  in  manufacture. 

Raw  material. 

Labour,  ... 

Value  of  product, 

Number  of  hands. 


$17,348,0( 

7,000,(M 

5,966,00 

12,740,00 

20,451 


J17,456,00< 

10,346,00< 

7,000,001 

25,000,00' 

20,50 


By  another  account,  according  to  Mr.  Kennedy's  census  tablec 
there  were  in  1850, 

Forges,  furnaces,  &c.,  in  the  United  States,  219 

Employing  capital,     -            -            -            -  ^49,258,00 

Male  hands,                 ....  57,02 

Consuming  raw  materials,  worth          -            -  27,049,75 

And  producing,  tons,                ...  1,165,54 

Of  wrought,  cast  and  pig-iron,  valued  at         -  *$54,604,0( 


Import,  Prodv^tion  and  Consumption  of  Iron  in  the  United  Stai 

in  1851.t 

T008. 

341,750 


Importation, 

Production, 

Consumption, 


413,000 

754,750  or  69|  per  hej 


Value  of  Exports  of  Iron  from  the  United  States. 


Different  kinds  of  Iron. 

1849. 

1850. 

1851. 

1852. 

Pig,  bar,  and  nailn,  . 

Castings, 

All  manufacturoB  of  iron, . 

149,358 

60,175 

886,639 

154,210 

79,318 

1,677,792 

215,652 
164,425 
875,621 

118,65 

191,3< 

1,993,8< 

Total, .... 

1,096,174 

1,911,320 

1,265,698 

2,303,8] 

*  United  States  Gasetteer,  1854,  published  by  Lippinoott,  Orambo  A  Co. 
f  Secretary  Corwin's  Report. 
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In  1852  New  York  received  of  manufactured  iron  from  Britaia^ 
135,299  tons,  Boston  24,414  tons,  and  Philadelphia  12,024  tons. 


Tdbk  of  the  tons  of  Iron  ofaU  kinds  imported  from  Great  Britain  to  United  Staler^ 
"  —  The  following  figurts  exh  ihii  the  number  of  thousands,  leaving  out  the  fraetiomM 
hundreds. 


Yean. 

Tons. 

Yean. 

Tons. 

Years. 

Tons. 

1820 

8,000 

1830 

21,000 

1840 

72,0M 

1821 

9,000 

1831 

41,000 

1841 

112,000 

1822 

15,000 

1832 

45,000 

1842 

107,000 

1823 

13,000 

1833 

62,000 

1843 

38,000 

1824 

11,000 

1834 

47,000 

1844 

102,000 

1825 

13,000 

1835 

63,000 

1845 

68,000 

1826 

12,000 

1836 

91,000 

1846 

1827 

21,000 

1837 

54,000 

1847 

1828 

22,000 

1838 

78,000 

1848 

1829 

17,000 

1839 

85,000 

1849 

815,000 

Wire  Cables  for  Mines  and  Inclined  Planes,  for  Tiller  Ropes 
^c. — See  much  practical  data  collected  under  this  head  on  iron  i 
Pennsylvania,  &c. 

Casualties  of  Miners. — Provident  Institutions,  "  Caisses  de  &- 
coursj**  Relief  Funds,  &c.,  see  details  under  this  head,  in  a  prelimi- 
nary chapter. 

As  regards  the  relief  and  support  of  aged  or  disabled  miners  in 
the  United  States,  particularly  in  Pennsylvania,  it  is  but  justice  to 
the  editor  of  the  Miner's  Journal,  of  Pottsville,  to  state,  that  he  hw 
sought  on  several  occasions  to  attract  attention  to  this  very  desirable 
object.  The  casualties  to  which  this  class  of  useful  operatives  is  con- 
tinually exposed,  calls  for  some  provision  for  the  aged,  the  infirm, 
and  the  injured;  and  for  occasional  relief  in  distressing  cases,  to 
their  bereaved  families.  All  mining  countries  have  perceived  the 
necessity  of  adopting  measures  which  shall  effect  these  benevolent 
objects,  in  behalf  of  a  population  whose  employments  peculiarly  and 
perpetually  expose  them  to  the  most  distressing  calamities. 

The  countenance  of  the  state  government  would  not,  of  course,  be 
withheld  from  "  The  Miners'  Provident  Institution,"  but  it  is  obvi- 
ous, and  has  been  decided  in  every  well  regulated  mining  region,  that 
the  burden  and  the  management  of  such  institutions  as  are  here  sug- 
gested, must  be  jointly  borne  by,  and  emanate  from,  the  two  most 
interested  parties — that  is  to  say,  the  proprietors  of  the  minerals  and 
the  workmen  themselves. 

The  community,  as  experience  has  shown,  will  not  consent  to  be 
taxed  for  the  relief  of  one  class  of  operatives,  however  strong  their 
claims.  All  other  classes  of  persons  pursuing  hazardous  occupations, 
would  view  such  a  measure  as  an  act  of  injustice  to  themselves. 
Above  all  things  to  be  avoided  is  the  conversion  of  benevolent  institu- 
tions, however  well  conceived  or  modelled,  to  any  thing  like  local  or 
political  influence. 
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In  England,  the  operative  miners  have  held  back  from  inch  insti- 
utions,  under  the  impression  that  the  amount  of  their  subscriptions 
rould  be  so  much  deducted  from  the  poor-rates,  and,  consequently, 
hat  their  contributions  would  in  reality  prove  a  bonus  to  their  em- 
ployers, rather  than  a  benefit  to  themselves.^  In  the  coal  regions  of 
he  American  states,  no  such  objection  can  be  urged,  as  the  rates  for 
he  support  of  the  poor  are  extremely  trivial :  and  it  seems  most  just 
knd  fitting  that  the  operatives  should,  as  in  France  and  Belgium, 
lave  a  share  through  their  representatives,  in  the  management  and 
ippropriation  of  the  funds  to  which  they  have  contributed  their  por- 
;ion. 

At  the  commencement  of  this  work,  we  devoted  some  space  to  a 
consideration  of  this  subject,  and  we  conclude  by  referring  the  reader 
;o  that  article,  which  abounds  in  facts  of  extreme  interest. 


Statistics  of  United  States, 

m 

We  make  a  few  extracts  from  the  Boston  Post  for  August,  1854, 
^hich  contains  some  valuable  information  relating  to  the  vastness 
tnd  riches  of  the  United  States. 

''  The  extent  of  its  sea-coast,  exclusive  of  islands  and  rivers,  to 
^ead  of  tide-water,  is  12,669  miles.  The  length  of  ten  of  its  princi- 
>al  rivers,  is  20,000  miles.  The  surface  of  its  five  great  lakes  is 
^,000  square  miles.  It  contains  within  its  limits  the  longest  rail- 
••^ay  upon  the  surface  of  the  globe, — the  Illinois  Central, — which  is 
T31  miles  in  length.  Annual  value  of  agricultural  productions, 
^2,000,000,000.  Capital  invested  in  manufactures,  ^600,000,000. 
Value  of  the  gold  of  California,  $100,000,000  per  annum." 

Railroads  in  the  United  States. 

In  1845-6,  there  were  in  activity  113 
public  and  private  railroads,  whose  ag-  Miles,         Cost. 

Sregate  length  was         ".      '        '        '  4^70     $127,417,758 

Average   cost    per  mile,   $26,932^ 
€5,504. 

In  1846-7,  completed  lines,  133,       -       5703.12 

In    1847,   by    "  Doggett's    Railroad  Capital. 

5uide,"  there  were  completed,      -        -       5740.00     $122,525,937 

1853,    total    number    in    operation.  Cost. 

i64, -  17811    $508,588,038 

In  1854,  the  number  of  miles  of  rail- 
road in  operation  within  the  limits  of 
United  States,* 20000     $600,000,000 

*  Boston  Post,  Aagast,  1854. 
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Canals  of  the  United  States. 

Cost  of  fifty-seven  canals,  up  to  1845,  Miles. 

length, 4102    HI 

1854,  length  of  its  canals,  •        -  5000 

Amount  expended  on  the  canals  of  the 
United  States  is  about    -        -        -       -  |1J 

Lines  of  Magnetic  Telegraph. 

Lines,  Miles. 
At  the  end  of  1847,  finished,  18     2811  in  operation. 

7    2586  under  constraotii 

finished- 
10    3815  to  be  completed  i] 

Total,        35    8712 

1768  projected. 

Total  telegraphic  conductors,      10,480 
At  the  commencement  of  1852,  the  aggregate  number  of  i 
branch  lines  in  the  United  States  were  about  100. 

Completed  and  in  of^eration, 

In  construction,       -        -        - ■ 

Extent  of  lines  throughout  the  world  and  in  operation,  - 

Great  Britain  has 

America, 

Summary. 

Aggregate  of  the  57  canals  of  the  U.  States,  in  1845,  411 
"  of  Railroads  finished  in  1847,  -  -  -  57^ 
"         of  Lines  of  Magnetic  Telegraph,       -        -      871 

Total, 18,i 

Aggregate  of  the  canals  in  the  U.  States,  in  1854,  5,< 

"         of  Railroads, 20,1 

"         of  Magnetic  Telegraph,     -        -        -        -  27,i 

Total, 52,1 

Registered^  Enrolled^  and  Licensed  Tonnage  owned  in  iJie  principal 


SUtes. 


New  York,  . 
Mauachusetts, 
Maine,     '    . 
PcDDBylTaoia, 
Louisiana,    . 


1846. 


1846. 


625,875  655,695 
524,994  541,520 
320,059  358,123 
147,812  148,058 
170,525181,258 


1847. 


747,124 
577,520 
374,354 
183,007 
213,539 


1848. 


733,077 


1849. 


1850. 


796,491  835,867 
313,192 


188,087 


206,497 


1851. 


931,193 
342,936 

222,428 


1852. 


229,443 
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Comparative  view  of  the  Registered,  Enrolled,  and  Licensed  Com' 
mereial  Tonnage  of  the  United  iStates,  exclusive  of  those  engaged 
in  the  Fisheries. 


Yean. 
1815, 
1820, 
1830, 
1840, 
1845, 
1846, 
1847, 


Tons. 

1,368,127 
1,280,166 
1,191,776 
2,180,764 
2,417,002 
2,562,084 
2,839,046 


Years. 

1848, 
1849, 
1850, 
1851, 
1852, 
1853, 


Tons. 

3,154,042 
•3,334,016 
t3,535,454 
t3,77  2,439 

4,138,441 
§4,407,010 


Tolls  received  on  State  Works — Canals  and  Railroads. 

Tolls  collected  by  the  canals  and  railroads  on  tho  transportation 
of  merchandise  for  the  internal  trade  of  tho  country,  exceeded 
325,000,000  in  1853.1 


New  York, 
Pennsylvania, 
Ohio, 
Indiana,    - 


•      1845. 

82,620,532 

1,196,979 

495,313 

46,279 


1846. 

$2,764,121 

1,295,494 

63a,770 

53,930 


1852. 
$3,179,145 
1,938,674 
1f693,675 


Vessels  built  in  the  United  States  and  annually  employed,  from  1815  to  1852. 


Yean. 

Ships. 

Brigs. 

Schooners. 

Sloops  and 
Canal  Boats. 

Steam- 
boats. 

Total 
No. 

Total 
Tonnage. 

1815 

13C 

224 

680 

274 

1,314 

154,624 

1820 

21 

60 

301 

152 

534 

47,731 

3825 

56 

197 

538 

168 

35 

994 

114,997 

1S.30 

25 

56 

403 

116 

37 

637 

58.094 

1835 

25 

50 

802 

100 

30 

507 

46,238 

1840 

97 

109 

378 

224 

64 

872 

118,309 

1845 

124 

87 

322 

342 

163 

1,038 

146,018 

1850 

247 

117 

547 

290 

159 

1,360 

272,218 

1851 

211 

65 

522 

326 

233 

1,357 

298,203 

1852 

255 

79 

584 

267 

259 

1,444 

351,493 

This  table  is  merely  designed  to  show  the  progress  of  ship  build- 
ing, at  intervals  of  five  years. 


Steam  Vessels. 
The  number  of  steamboats  built  and  annually  employed  in  tho 

*  Including  those  cngngcd  in  the  fisheries. 

f  269,773  tuns  in  the  Whale,  Cod,  and  Mackarol  Fisherios. 

*  Including  138,014  tons  in  tho  fisheries;  and  521,216  enrolled  tonnage  employed  in  stenm 
narigation. 

J  Including  159,831  engaged  in  the  fisheries;  and  514,097  onroUod  tonnage  employed  in 
steam  navigation.     Report  of  Secretary  of.  t^e  Treasury. 
E  Report  of  Secretary  of  Treasury. 
f  American  Almanac,  1S54. 

18 
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United  States,  between  the  years  1823  and  1850  inclusive,  is 
2690. 

Registered  and  enrolled  steam  tonnage,  Dec.,  1851,  of  the  United 
States,  amounted  to  583,607  tons  ;  in  1853,  604,617  tons. 

Number  of  steamboats  plying  from  Philadelphia  to  different  points 
on  the  Delaware  and  its  tributaries,  and  to  New  York.  1844 — 35 
boats,  consuming  45,000  tons  of  anthracite. 

Steamboats  on  the  western  waters.  1846 — 1500  boats,  whose 
tonnage  was  145,311  tons. 

Steamboats  on  the  Lakes.  1846 — 80  boats,  whose  tonnage  was 
54,486  tons.     1851 — 180  boats,  whose  tonnage  was  212,000  tons. 

War  steamers.     1846 — 11  boats. 

1853. — From  A.  Guthrie,  Esq.,  steamboat  inspector,  the  following 
statement  is  derived: — * 

No.  of  Boat%. 

rUiladelphia,  1853,   -        -    60. 

New  York,         -        -        -    92.     Considered  far  below  the  number. 

The  navy  of  the  United*  States  contained  in  1852,  11  ships  of  the 
line,  mounting  from  74  to  120  guns.f 

Twelve  first  class  frigates,  mounting  44  guns  each. 

Two  second  class,  36  guns  each. 

Four  brigs,  of  ten  guns  each. 

Three  schooners,  of  1  and  2  each. 

Five  steam  frigates,  6  to  10  guns  each. 

Four  first  class  steamers,  1  to  10  each. 

Seven  second  class,  and  five  store  ships  and  brigs. 


Forvign  Commerce  of  the  United  States  in  18474 


Cloared  for  foreign  ports. 

Arrivals. 

Value  of  Exports  and 
Imports,  including 

Vessela.      Tons. 

Crews. 

Vessels. 

Tons. 

Crews. 

Specie. 

0 

American, 
Foreign, 

8,102   2,202,393 
6,268    1,176,005 

7,730 
6,499 

2,101,359 
1,220,346 

Imports,  $146,545,638 
Exports,      158,6-48,622 

Total,   . 

14,370   3,37»,99S 

165,792 

14,229 

3,321,705 

163,889 

$305,194,260 

Value  of  imports  in  1851,      216,224,932. 
Value  of  exports  in  1851,     218,388,011. 

s  Hunt's  Magazine,  June,  1853. 

•j-   U.  S.  Gazeteor,  1854,  and  American  Almanac. 

+  Secretary  of  Treasury's  Report. 


•Including  specie, 
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Foreign  Commerce  of  the  Untied  SUUes  in  1862. 


Cleared  for  foreign  porta. 

Arriyals. 

Value  of  Exports  and 
Imports,  inclnding 

Vessels. 

Tons. 

Crews. 

Vessels. 

Tons. 

Crews. 

Specie. 

Amcricu, 
Foreign,  • 

8,887 
10,438 

117,033 
97,722 

8,964 
10,607 

115,846 
100,821 

Imports,  $212,618,282 
Exports,    209,641,625 

Total,  . 

19,325 

19,571 

$422,254,907 

Imports  and  exports  continTied  for  the  fiscal  year  ending  June 
30thy  1853)  including  specie. 

Imports, $267,978,647 

Exports,  including  specie,  -        -       -      230,452,250 


Total, 


9498,430,897 


During  last  fiscal  year,  1853-4,  the  aggregate  value  of  foreim 

imports  is  estimated  at         -  -  -  -    $315,000,000 

Revenue  from  customs  in  1853-4  was       -  -        64,224,189 

"       "        "  1852-3  was       -  -        58,560,000 


*  Washington  Correspondent  of  the  Conner  and  Inquirer,  Angost,  1854. 
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THE    FOLLOWING   STATEMENT 


Was  prepared  with  a  view  to  show  the  progress  and  prominent  aatkon 
of  the  State  Geological  Surveys,  the  names  of  the  principal  mr 
tributars  to  geological  discovery  in  the  United  States*  and,  alsOy  tf 
those  of  British  America  and  other  portions  of  the  American  con- 
tinent, chronologically  arranged.  It  will  be  a  matter  of  regret  if 
we  have  omitted  any  names  that  are  entitled  to  appear  QpoQ  ov 
list  of  principal  workers  in  the  geological  field;  but  we  feartbt 
it  is  unavoidable. 

f  WiUiam  McClure,  Geology  of  the  U.  S.  (1809,)  1817,  182J;  M 
I     Oleaveland,  1816;  C.  LyeU,  1845;  Ed.  de  Verneuil,  1847. 


United  Statba. 

Mains. 

Niw  HAM^sfinm. 

Ybbmont. 

Massachusbtts. 

Rhode  Island. 
Connecticut. 


New  York. 


Pennsylvania. 


New  Jersey. 


Delaware. 


Maryland. 


Virginia. 


{ 


<  Chas.  T.  Jackson,  M.  D.,  Survey  of  the  State,  appointed  in  18S6,S 
I     Reports,  1837,  8,  9;  Prof.  Gleaveland. 

^  Dr.  Jaekson,  nominated  1840,  reported  1841. 

r  Prof.  C.  B.  Adams,  State  a.  Survey,  appoint^  1845,  m¥k  If^ 
{     Hitchcock;  Prof.  Emmons,  1844. 

State  Survey:  Prof.  Hitchoock,  appointed  1830,  published  report  18^^ 
700  pages;  re-surveyed  by  the  same  in  1837;  final  report  in  19^ 
Dr.  C.  T.  Jackson,  in  1838,  1840;  W.  C.  Redfield,  1841;  fro^ 
Hitchcock,  1845;  C.  LyoU,  1845. 

L.  Vanuxem,  1826;  Dr.  Meade,  1820;  State  G.  Survey:  Dr.  C.  t- 
Jackson,  appointed  1839,  reported  1840;  C.  Lyell,  1845;  ProCEi*- 
mons,  1844. 

{State  G.  Survey:  Prof.  C.  U.  Shepard,  report  1837;  also,  Prof.J.  <5- 
Percival,  report  1842;  Prof.  Hitchcock,  1841;  W.  C.  Redfield,  IH*  ' 
W.  W.  Mather,  1834;  Dr.  Barratt,  1845;  J.  D.  Whelpley,  1S45. 

'State  G.  Survey:  Profs.  Emmons,  Mather,  L.  Vanuxem,  L.  C.Be«^j 
T.  A.  Conrad,  and  J.  Hall,  appointed  in  1836,  5  annual  reporta,  fio** 
report  in  —  vols,  with  geological  map;  Van  Rensselaer,  1825;  Ao*'* 
Eaton,  1820,  1824,  1830;  W.  C.  Redfield,  1841;  Prof.  Dewey,  IS^^* 
R.  C.  Taylor,  1847. 

Cist,  1821;  P.  A.  Browne,  1825,  1831-2;  Dr.  G.  Troost,  1826;  ^' 
W.  Carpenter,  1828;  Silliman's  Journal,  1830;  G.  W.  Feathcr«to^; 
haugh,  1831;  R.  C.  Taylor,  1832,  1843;  Packer's  Report,  ISSHL' 
Prof.  Silliman;  W.  E.  Logan,  1842;  State  G.  Survey:  Prof.  H-  ^* 
Rogers,  commenced  1836,  6  annual  reports,  1836  to  1842;  W.  ^' 
Johnson,  1839,  1841;  Dr.  R.  Harlan;  Mining  Journal,  PotL'TiP* 
M.  Chevalier,  1839. 

L.  Vanuxem,  1822-8;  Dr.  S.  G.  Morton,  1828-9,  1834;  State  G.  B^ 
vey :  H.  D.  Rogers,  ordered  in  1835,  first  report  1836,  final  rep<^ 
1840;  C.  Lyell,  1842-5;  W.  C.  Redfield,  1841-3;  W.  Lonsdale,  IS-^ 

Dr.  S.  G.  Morton,  1828,1834;  State  G.  Survey,  1837:  Prof.  J.  ^ 
Booth,  two  annual  reports,  one  final  report. 

{H.  Hayden,  1820;  State  G.  Survey:  Dr.  J.  T.  Ducatel,  commence^ 
1834,  seven  annual  reports;  P.  T.Tyson,  1837;  T.  A.  Conrad,  1830-^ 
1841;  Prof.  Silliman,  1838;  L.  Vanuxem,  1841. 

(  State  Survey:  Prof.  W. B.  Rogers,  appointed  1835,  six  annual  reports r 
\  Dr.  S.  P.  Hildreth,  1836;  R.  C.  Taylor,  1834;  T.  G.  Clemson,  1835; 
(     Prof.  SiUiman;  Prof.  BaUey;  C.  Briggs;  H.  C.  Lea,  1843. 


{ 

{ 


6TATB  8UBYBY&  ^65 

State  G.  Survey:  Prof.  Olmstead,  1824-5;  W.  C.  R^dfield,  1841;  Prof. 

fA.     ^      E.  Mitchell;  J.  T.  Hodge,  1841-3;  C.  Lyell,  1842;  T.  A.  Conrad, 

1843;  R.  C.  Taylor,  1845:  Prof.  E.  Emmons,  State  G.  Surrey,  1851. 


A. 


E. 


RI- 


{ 

f  L.  Vanuxem,  1826;  C.  Lyell;  M.  Tuomey,  State  G.  Survey,  1848;  Dr. 
I      R.  W.  Gibbes,  1845-8. 

f  J.  R.  Cotting,  State  Survey,  commissioned  1836,  report  1841;  J.  II. 
(      Couper;  C.  Lyell,  1842. 

^  J.  L.  Williams,  1827. 

{  T.  A.  Conrad. 

'  Prof.  M.  Tuomey,  State  Survey,  commenced  1847,  reported  185D ;  I. 
Lea,  1833 ;  Prof.  Brumby,  1838 ;  T.  A.  Conrad,  1832 ;  Dr.  R.  Harlan, 
1841 ;  C.  Lyell,  1845-6,  Dr.  J.  H.  Kain,  1846;  W.  S.  Porter,  1827 ; 
R.  W.  Withers,  1828,  1845 ;  S.  G.  Morton,  1838 ;  A.  Jones,  1834 ;  C. 
U.  Shepard,  1834;  C.  S.  Hale,  1848. 

-{  B.  L.  C.  Wailes,  1845;  Dr.  M.  W.  Dickerson,  1845  f  T.  A.  Conrad. 

-{  Brackenridge,  1814 ;  Darby,  1818. 

T.  Nuttall,  1819,  1821;  H.  R.  Schoolcraft,  1818;  Migor  Long,  1820; 
G.  W.  Featherstonhaugh,  1834;  A  Geological  purvey  recommended 
by  the  Governor,  Nov.  1846. 

r  State  G.  Survey:  Dr.  6.  Troost,  1831  to  1846,  8  reports ;  T.  A.  Conrad, 
I      1835;  Dr.  D.  D.  Owen. 

D.  Trimble,  1836;  State  G.  reconnolssance :  Prof.  W.  W.  Mather, 
1838 ;  W.  Cooper,  1832;  C.  LyeU,  1842. 

Dr.  S.  P.  Hildreth,  1835 ;  Stete  G.  Survey :  Prof.  W.  W.  Mather,  as- 
sisted by  Dr.  S.  P.  Hildreth,  Prof.  J.  Locke,  Prof.  J.  C.  Briggs,  J. 
W.  Foster,  2  reports,  1837,  1838;  Prof.  Briggs,  1838;  Prof.  J.  HaU, 
1843 ;  Dr.  J.  S.  Taylor,  1845 ;  Charles  Whittlesy,  1848. 

^choolcraft,  1821;  State  G.  Survey:  Dr. D. Houghton,  1838,  4  reports 
to  1845;  Dr.  C.  T.  Jackson,  1845;  numerous  Reporters  of  Surveys 
in  the  Copper  Region  of  the  north. 

f  State  G.  Survey:  Dr.  D.  D.  Owen,  1837,  2  reports,  1837-8;  Prof.  J. 
\     Locke;  Prof.  J.  Hall,  1843. 

{Father  Hennepin,  1680;  Colonel  Croghan,  1763;  Dr.  D.  D.  Owen, 
1839,1844;  Prof.  C.  U.  Shepard,  1838;  Prof.  J.Locke;  Prof.  J. 
Hall,  1843. 

Captain  Pike,  1805-6-7;  Bradbury,  1809-10-11;  Brackenridge,  1814 
Major  Long,  1819-20  ;  II.  R.  Schoolcraft,  1818;  Dr.  Daubeny,  1838; 
T.  (i.  Clemson,  1838;  J.  N.  Nicollet,  1841;  J.  T.  Hodge,  1842;  G. 
W.  Featherstonhaugh,  1835-6  j  Prof.  C.  U.  Shepard ;  T.  Nuttall, 
1819;  Major  Cass,  1820. 

Lewis  &  Clarke,  1804-5;  Capt.  Pike,  1805;  Major  Long,  1819-20 ;  Dr. 
James,  1819-20 ;  H.  D.  Rogers,  1834;  J.  N.  Nicollet,  1838  to  1841, 
reported  in  1843,  with  his  large  map;  G.  W.  Featherstonhaugh, 
1834-5;  Brackonridge,  1814;  E.  Harris,  1845;  Lieut  A.  R.  John- 
ston, 1845. 

f  Dr.  D.  D.  Owen,  1839,  1844;  Prof.  J.  Locke,  1840,1842;  Migor  Long, 
(      1820 ;  Dr.  D.  D.  Owen,  1852. 

^  J.  T.  Hodge,  1842. 

\  Dr.  D.  D.  Owen,  1852;  Prof.  Jos.  Leidy,  1852. 

PPER  f  Capt.  Fremont,  1843-44;  J.  D.  Dana  in  Wilkes's  Exploring  Bxpedi- 
i.        I      tion,  1841 ;  Prof.  J.  Hall,  1845 ;  Prof.  J.  W.  Bailey,  1845. 

^  W.  Kennedy,  1844;  Lieut.  B.  P.  TUden,  1847;  Dr.  F.  Roemer,  1848. 

-]  Don  Manuel  Alvarez,  1847 ;  Lieut.  Col.  Emory,  1847. 
\  Capt  II.  Stansbury ;  James  Hall,  1852. 

A.  Von  Humboldt,  1809,  1823 ;  M.  Chevalier,  1835 ;  Joseph  Burkart 
1830 ;  Lieut  B.  P.  TUden,  1846-7 ;  Lt  G.  W.  Raines,  U.  S.  N.,  1848. 
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BRITISH    AMERICA. 


r  Dr.  A.  Oesner,  1843-5;  Henwood,  1840;  Capt  Bayfield;  W. E.  Logan, 
I     1845 ;  J.  W.  Dawson,  1845. 

(  Messrs.  Jackson  and  Alger,  1841 ;  Hallibarton ;  Dr.  A.  Cksner,  1S40, 
•I  1842-^-5;  J.  W.  Dawson,  1843-5;  B.  Brown,  1843;  W.  E.  Logan, 
(     1842-5 ;  C.  LyeU,  1843. 

r  The  AbU  Raynal;  B.  Brown,  1845;  J.  W.  Dawion,  1845;  C.  LjeW, 
I     1842. 

•{  Mr.  Jukes;  Sir  B.  H.  Bonnecastle. 

f  Dr.  Bigsby,  1819-20 ;  Provincial  G.  Sunrey :  W.  E.  Logan,  1842-4-6 » 
(     A.  Murray,  1844-5 ;  Capt  Bayfield. 

fCapt  Franklin,  1820-1-5-6-7;  Dr.  Bichardson,  1820-1-5-6-7;  Sir  A. 

Mackenzie,  1789,  1792 ;  Mr.  Hearne,  1769 ;  Dr.  Bigsby,  1821, 1834j 

XoRTHWEST  Term- J     Capt.  Parry,  1819-20-4;   Capt  Boss,  1830-1-2-3;  Mr.  Isbiater, 

1845;  Capt  Beeohy,  1825-6;  Capt  Back,  1833;  Lieut  Wilkei; 
Capt  Fremont,  1843-4;  Messrs.  Simpson  and  Dease,  1837-8;  Edw. 
Harris,  1845. 


ISew  Brunswick. 

Nova.  Scotia. 

Oapb  Breton. 

Newfoundland. 

Canadas. 


TORT. 


Orbhnland. 


•{  Capt  Scoresby;  Capt  Clavcring. 
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THE   ALLEGHANY   OR  APPALACHIAN   COAL- 

FIELD. 

COMPRISING  WHAT  IS  FREQUENTLY  DENOMINATED  THE  GREAT  CEN- 
TRAL BITUMINOUS  COAL  RANGE  OF  THE  UNITED  STATES. 

We  may  add,  also,  that  in  some  of  our  most  ancient  topographical 
maps,  this  vast  range  was  formerly  known  as  the  ^^  Endless  Moun- 
tains." 

Some  of  our  cotemporaries  following  up  the  suggestion  of  Mr. 
Darby,*  prefer  the  term  Appalachian  to  that  of  the  Alleghany  coal 
range,  and,  apparently,  with  some  reason.  That  able  geographer 
was  no  doubt  governed  by  good  evidence,  in  favour  of  its  adoption  in 
its  generic  and  most  extended  sense,  while  admitting  the  word  Alle- 
ghany in  what  may  be  termed  its  specific  or  local  application ;  thus 
employing  the  one  to  designate  an  entire  system ;  the  other  as  an 
integral  part  of  that  system.  We  think  that  it  was  so  meant  by 
Col.  Long  in  1831, f  and  by  one  or  two  cotemporary  geologists.  More 
than  a  century  before  this,  we  remark  the  use  of  the  generic  term, 
"the  vast  Appalachian  range  of  mountains,'*  by  Col.  Byrd,  in  his 
lively  narrative  of  the  running  of  the  dividing  line  between  North 
Carolina  and  Virginia,  in  1728 ;  which  diary  did  not  appear  in  print 
until  1841.t 

Our  cotemporaries  of  the  Virginia  and  Pennsylvania  geological 
surveys,  we  believe,  have  adopted  the  general  scope  of  this  designa- 
tion, yet  with  some  modification ;  conferring,  if  we  mistake  not,  the 
term  Appalachian  on  the  magnificent  central  and  elevated  region, 
within  whose  borders  yet  slumber  in  undisturbed  darkness,  untold 
millions  of  acres  of  coal  and  iron. 

It  seems  to  us,  however,  that  the  entire  Appalachian  system  of  the 
geographers  was  intended  to  comprise  a  widely  extended  series  of 
fountains,  some  of  which  are  far  removed,  by  space  as  well  as  by 
geological  structure,  from  that  which  is  generally  designated  through- 
out its  course,  the  Alleghany  coal-field.  The  Alleghany  is  there- 
fore a  coal-range,  par  excellence^  which  the  Appalachian  certainly  is 
^ot.  Hence  appears  the  peculiar  fitness  of  the  term  "Alleghany 
coal-field.  "§ 

Col.  Byrd*s  reference  to  the  Appalachian  mountains  seem  to  indi- 
cate merely  the  Blue  Mountain  and  those  parallel  ranges  which 

*  Darby's  Geography  of  tho  United  States. 

J  Monthly  American  Journal  of  Geology,  1832,  p.  347. 
Westover  Papers.     Petersburgh,  Vo.     1841. 
.    g  As  to  the  orthography  of  Alleghany  or  Allegheny,  we  know  of  no  standard ;  any  more, 
Ik  '**^  than  there  is  for  all  the  other  Indian  names.    It  appears  to  be  commonly  written  in 
^be  first  manner,  and  hero  we  follow  Darby. 
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stretch  co-extensively  with  the  main  escarpment  of  the  great  coal- 
field.     \ 

We  would,  therefore,  in  the  following  pages,  venture  the  use  of 
this  phrase,  wherever,  in  its  local  application,  it  is  unmistakable :  for 
our  conviction  is,  that  whether  we  choose  to  adopt  it  or  not,  it  will 
ever  continue  a  term  in  general  acceptation — a  name  imperishable  as 
tliat  of  the  Alps. 

Let  us  add  here,  that  we  find  it  marked  upon  our  maps,  of  every 
age,  and  in  all  parts  of  its  course,  from  the  southern  borders  of  New 
York  state,  even  into  Tennessee.  We  even  see  the  name  "  Alleghany 
Mountains,"  prolonged  eight  hundred  miles  further  northward,  as 
far  as  Capo  Gasp^,  and  the  gulf  of  St.  Lawrence.* 

According  to  the  scheme  of  Darby,  the  entire  Appalachian  syston 
occupies  one  hundred  and  twenty  thousand  square  miles ;  Mesars. 
Rogers  estimate  it  at  130,000.  Of  this  great  area,  the  bituminous 
coal-field  of  the  AUeghanies  occupies  about  one  half. 

In  the  primitive  maps,  which  have  come  under  our  notice,  no  part 
of  this  range  is  recognized  as  essentially  Appalachian,  beyond  the 
northern  limit  of  Alabama ;  the  country,  first  of  the  Appalachians 
and  since  of  the  Gherokees.  Daniel  Goxe,  an  admissible  authority 
in  geographical  nomenclature,  shows  us  in  his  description  of  the 
'*  province  of  Garolana,"  A.  D.  1722,  that  this  prolonged  range  of 
mountains  in  Alabama,  formed  a  part  of  the  royal  grant  of  1680, 
half  a  century  before  its  supposed  discovery  by  the  French,  and  was 
named  the  "  Palachcan  Mountains. *'t  It  has  generally  been  admit- 
ted, that  the  warlike  Indian  tribe  of  that  name,  for  the  most  part 
occupied  the  rich  low  ground  that  bordered  on  the  gulf  of  Mexico. 
They  were  there  first  found  by  the  Spaniards,  in  1528  :  and  there, 
in  the  "  Appalachee  country,**  subdued  only  as  late  as  1702,  they 
liave  left  their  traces  in  corresponding  local  names.  The  Appalacbi- 
cola,  and  the  Appalachie  rivers,  yet  mark  their  origin,  as  does  the 
bay  of  Appalachie,  where  Narvaez  first  landed  in  1528.  The  map 
of  M.  G.  De  L'Isle,  in  1720,  shows  the  site  of  the  town  of  the  Appa- 
laches,  in  1540,  a  little  south  of  the  present  city  of  Mobile.  J 

In  Father  Charlevoix's  map,  also,  in  a.  d.  1720,  republished  in 
English  in  1706,  §  the  Appalachian  mountains  appear,  extending  to 
about  N.  lat.  35*^,  which  again  is  the  northern  limit  of  Alabama,  as 
previously  adverted  to,  and  nearly  corresponding  with  the  north 
boundary  of  what  was  then  South  Carolina,  ceded  by  France  to  Great 
Britain  in  1763.  The  same  mountains  were  assigned  by  Father 
Hennepin  and  Mons.  La  Salle  as  the  boundary  of  Louisiana,  and 
were  so  considered  by  the  Spaniards  and  previously  by  the  Frencb-ll 

♦  Martin's  Statistics  of  the  Colonies  of  the  British  Empire,  pp.  147—151. 

f  Description  of  the  Province  of  Carolana,  by  the  Spaniards  called  Florida,  and  by  the 
French  La  Louisiane.     By  Daniel  Coxo,  of  New  Jersey,  1722. 

%  Carte  de  La  Louisiane,  par  Guillaumo  Do  L'Isle,  do  rAcademio  Royalo  des  Science** 
Amsterdam,  MDCCXX. 

g  "  A  map  of  the  British  Dominions  in  North  America,  as  settled  by  the  Treaty  of  PeacCi 
17C3." 

H  Brackenridge'a  Louisiana.     1814,  p.  26. 
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T.  JeflFerson,  who  wrote  his  "Notes  on  Virginia,"  in  1781, 
ibes  the  origin  of  the  term  to  the  Indian  tribe  of  Appalachies, 

resided  on  Appalachicola  river.  "Hence,"  he  observes,  "the 
ntains  giving  rise  to  that  river,  and  seen  from  its  various  parts, 
3  called  the  Appalachian  mountains ;  being,  in  fact,  the  end  or 
lination  only,  of  one  of  the  great  ridges  passing  through  the  con- 
Dt.  European  geographers,  however,  extended  the  same,  north- 
d,  as  far  as  the  mountains  extended ;  some  giving  it,  after  their 
iration  into  diJFerent  ridges,  to  the  Blue  Ridge,  others  to  the 
th  Mountain,  others  to  the  Alleghany,  others  to  the  Laurel  Kidge ; 
lay  be  seen  in  different  maps.  But  the  fact,  I  believe,  is,  that 
B  of  these  ridges  were  ever  known  by  that  name  to  the  inhabi- 
;s,  either  native  or  emigrant,  but  as  they  saw  them  so  called  in 
opean  maps."* 

Q  the  authorities  we  have  cited,  we  think  we  have  perceived  evi- 
ce  of  the  actual  extent  and  limit  of  the  Appalachian  area :  but 
do  not  object  to  ^he  adoption  of  the  name,  on  a  far  wider  scale, 
t  can  be  advantageously  introduced.  We  desire  only  to  retain 
the  coal  rangC;  a  name  for  which  we  confess  we  entertain  great 
ction. 

iertain  of  our  American  archaeologists  do,  indeed,  go  a  little  fur- 
r;  they  are  so  impressed  with  the  fitness  and  comprehensiveness 
the  term,  that  the  New  York  Historical  Society  has  propounded, 
Jl  seriousness,  the  adoption  of  Alleghania  for  the  name  of  the 
)le  Union.f 

fe  now  turn  to  more  direct  geological  considerations.  The  Ap- 
ichian  system  as  contemplated  by  Darby  and  his  successors,  com- 
)es  a  vast  series  of  parallel  ridges,  in  advance,  to  the  east  and 
th-east,  of  our  Alleghany  region,  and  includes  not  only  the  bitu- 
lous  coal-field  of  the  latter,  but  nearly  every  known  American 
k  formation,  from  the  new  red  sandstone  down  to  the  granite.  It 
iprehends  the  whole  carboniferous  group ;  the  anthracite  basins 
Pennsylvania,  and  the  bituminous  coal-field  of  the  AUeghanies ; 

subjacent  Devonian  system ;  and,  beyond  this,  the  entire  Silurian 
ies  and  palaeozoic  rocks,  and  finally  the  primitive  group. 
Ji  physical  geography,  the  arrangement  is  wholly  unobjection- 
e: — as  applied  to  geology,  it  seems  to  be  too  indefinite,  and  sug- 
ts  the  subdivision  of  its  members. 

rhe  distinguishing  geological  characteristics  of  the  Appalachian 
tem  have  been  traced  by  the  Messrs.  Rogers,  with  a  masterly 
id.J    Every  one  who  seeks  to  know  something  of  the  physical  to- 

Jefferaon'8  Notes  on  Vir^oio,  p.  26.     1784. 

A  Report  of  the  Historical  Society  of  New  York,  dated  31st  March,  1845,  contains  the 

*ing  resolution ;  "  That  the  nnrao  of  *  Alhfjhama*  be  recommended  as  the  best,  consider- 

^at  it  is  derired  from  the  grandest  and  most  useful  natural  feature,  eomraon  to  the 

le  coantry;  an  eternal  typo  of  strength  and  union ;  stretching  from  the  Gulf  of  Mexico 

le  great  lakes; — that  it  is  associated  with  the  most  interesting  portions  of  our  history; 

that,  in  adopting  it,  we  should  restore  to  the  land  one  of  the  primordial  titles  of  the 

igines." 

On  the  Physical  Structure  of  the  Appalachian  chain.    Trans,  of  the  Association  of 

^rican  GeologisU.    Vol.  I.  p.  477.    1843. 
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pographj  of  the  most  valuable  and  remarkable  portion  of  the  Am^ 
rican  continent,  cannot  fail  to  derive  advantage  from  the  pemsil  of 
this  lucid  exposition. 


THE   ALLEGHANY,   APPALACHIAN,    OR    END- 
LESS  MOUNTAIN   COAL-FIELD, 

DESCRIBED  ACCORDINa  TO  ITS  EIGHT  PROVINCIAL  DIVISIONS. 

This  magnificent  coal-field  traverses  eight  of  the  principal  states 
in  the  American  Union.  In  the  greater  part  of  these  states,  geolo- 
gical surveys  have  been  in  progress  for  a  numbet  of  years;  and  peri- 
odical or  preliminary  reports  have,  from  time  to  time,  been  submitted 
to  the  legislatures  of  those  states  respectively,  by  the  surveyors.  In 
but  a  very  few  of  them,  however,  have  the  final  details  of  the  Bnr- 
vey ;  the  engraved  and  geologically  coloured  maps ;  and  the  various 
essential  illustrations,  incidental  to  the  whole  work,  been  published. 
The  design,  therefore,  of  these  geological  investigations,  has  but  very 
partially  been  carried  out,  on  account  of  the  alleged  expense ;  a  fail- 
ure which  is  much  to  be  regretted.  We  may  add,  that  our  own 
labours  in  preparing  this  part  of  the  present  volume,  would  have 
been  greatly  curtailed,  had  those  geological  surveys  been  brought  to 
maturity. 


DIMENSIONS. 

The  greatest  length  of  the  entire  coal-field,  mea- 
suring along  its  centre,         -            -            -  750  miles* 
The  greatest  breadth,       -             ...             -  173     " 
The  average  or  mean  breadth,     -             -            -  85    " 

By  the  computation  of  Professor  Mather,  the  area,  in  round  num- 
bers, is  50,000  square  miles.*  In  calculating  the  actual  size  of  this 
regioD,  we  have  comprised  within  its  limits  those  rocks  which,  by 
every  geologist,  are  associated  closely  with  the  coal ;  that  is  to  say, 
the  sandstones,  conglomerates,  shales;  the  argillaceous  slates,  and 
occasionally  the  intercalated  limestones,  which  combine  to  make  up 
the  series  usually  called  the  coal  measures  or  carboniferous  strata. 
From  this  maximum  superficies,  we  have  made  no  deduction  for  acci- 
dental areas,  occupied  by  inferior  formations ;  such,  for  instance,  as 
are  brought  to  the  surface  by  one  or  several  anticlinal  aies.     We 

♦  Second  Geological  Report  of  Ohio,  p.  7.     1838. 
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bve  reason  to  know  that  the  aggregate  of  these  interposed  areas  is 
^nsiderable.  Neither  have  we  made  allowances  for  the  numerous 
.ses  of  denudation ;  for  the  partial  removal  of  large  areas  of  coal 
rata ; — for  the  wide  and  deeply  indented  valleys ;  or  for  the  innu- 
erable  ravines  which  cut  away  the  productive  strata,  leaving  large 
iprofitable  areas.  It  is  unusual  to  enter  into  such  details ;  yet  if 
ey  were  investigated  and  computed,  their  aggregate  would  bring 
»wn  the  result  of  the  available  or  productive  areas  to  an  unexpected 
rgree.  We  know  of  vast  bodies  of  so-called  coal  lands,  within  this 
dd,  that  have  scarcely  the  tenth  acre  really  productive  in  that  com- 
istible,  through  a  combination  of  the  circumstances  just  alluded 
.  Our  estimate  of  the  Alleghany  coal-field  is,  for  this  reason,  an 
ctreme  one,  yet  we  believe  it  is  strictly  correct  as  to  the  general 
iperficies. 

Taking,  therefore,  for  our  principle  of  admeasurements,  the  areas 
I  question  in  their  most  enlarged  sense, — the  gross  rather  than  the 
et  returns,  if  we  may  so  speak, — ^we  find  the  areas  of  the  provincial 
dnsions  of  the  Alleghany  bituminous  coal-field,  to  be  as  follows,  in 
mmd  numbers : 


States. 


Alabama, .  . 

Oeorgia,   .  . 

Tennessee  . 

Kentucky,  . 

Virginia,  .  . 

Maryland .  . 

Ohio,    .    .  . 
Pennsylyania, 


Total,. 


Area  of  the 
whole  State. 

MoCuUoch. 


Square  Milet. 
61,770 
58,000 
45,000 
40,500 
64,000 
13,950 
44,400 
47,000 


364,620 


Area  of  Bit's 

Coal  Strata 

therein. 


Square  Milet. 
4,300* 

150 

4,300 

9,000 

21,000 

550 

11,900 

15,000 


65,300 


Note. — The  older  returns  of  the 
rcspectire  areas  of  the  States  give 
larger  results  than  those  published 
by  S.  A.  Mitchell,  in  1836,  and  sub- 
sequently. These  returns,  there- 
fore, mtUce  the  aggregate  of  the 
seven  States  in  the  adjoining  co- 
lumn, 350,449  square  miles,  instead 
of  364,620  square  miles ;  the  former 
being  probably  the  more  accurate. 


Since  completing  this  computation,  we  have  observed  that  Prof. 
!•  D.  Rogersf  has  calculated  that  the  superficial  area  of  the 
illeghany  coal-field  ^^  upon  a  moderate  estimate,  amounts  to  sixty- 
tree  thousand  square  miles.''!|; 

Were  we  to  make  the  deductions  for  unproductive  areas,  for 
odons  of  strata,  and  for  such  coal-beds  as  are  never  likely  to  be 
iched  by  the  miner,  it  would  perhaps  be  a  liberal  estimate  to  rate 
}  workable  area  of  the  whole  at  forty  thousand  square  miles. 


Prof.  Tuomey  says,  that  the  productive  coal  measures  of  Alabama  are  known  to  occupy 
irea  of  5,300  square  miles,  excluding  the  counties  of  De  Kalb,  Morgan,  and  Lawrence, 
the  region  north  of  Tennessee  river,  "because  they  have  not  yet  been  suflBcicntly  ex- 
Bd  to  ascertain  whether  they  belong  to  the  productive  carboniferous  rocks." — 1850. 
Tr»ns.  Assoc.  American  Geologists  and  Naturalists,  Vol.  I.  p.  436. 
In  a  recent  outline  of  the  Geology  of  the  Globe,  by  Prof.  Hitchcock,  he  states  that  the 
X  Apalachian  coal-field  extending  from  New  York  to  Alabama  is  720  miles  in  leng  th, 
corers  100,000  square  miles. 
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Even  on  this  principle,  we  have  here  in  this  field,  no  less  Om 
25,600,000  acres  of  productive  coal :  an  enormous  aggregate,  «f 
whose  ultimate  value  no  present  estimate  can  be  formed — ^no  airqr 
of  figures  or  of  words  can  adequately  portray. 

It  is  beyond  the  scope  of  human  vision  to  contemplate,  in  o« 
day,  the  results  associated  with  these  millions — the  indostrial  beOi* 
ties,  the  wealth,  and  power,  and  influence  at  home  and  abrod, 
which  they  must  inevitably  confer  upon  the  future  inhabitants  of  tk 
country. 


LOUISIANA. 

It  has  been  very  recently  announced  in  the  south,  that  bitnminoo 
coal  has  been  discovered  in  situ  on  the  Iberville  river,  and  in  nA 
cient  quantity  to  supply  the  ordinary  demand  for  coal  in  this  part  of 
the  country.  Should  the  report  prove  correct,  of  which  we  entertiii 
some  doubts,  the  existence  of  the  coal  formation,  or  an  insulated  p<MV 
tion  of  it,  prolonged  in  the  range  of  the  main  coal-field  of  the  Umtei 
States,  to  a  point  so  near  the  Gulf  of  Mexico,  is  not  alone  a  highly 
interesting  geological  fact,  but  a  very  important  one  as  regards  the 
coal  statistics  and  the  mineral  resources  of  the  southern  portion  of 
this  country. 

Another  report  [1847]  is  of  a  species  of  coal,  found,  it  is  said,  oft 
the  shores  of  Lake  Bistineau,  on  lied  river,  and  which  is  proved  to 
be  adapted  for  the  forge  or  grate.  This  lake  is  bordered  by  a  sand- 
stone, over  which  fossils  are  described  to  be  deposited,  and  fowl 
wood :  tertiary  lignite  ? 

Again,  another  announcement  [1847]  is  of  coal  at  Lake  Borgne, 
below  Lake  Pontchartrain  ;  probably  carbonised  wood. 

The  bulk  of  the  coal  which  is  consumed  along  the  southern  shorei 
of  Louisiana  and  Alabama,  is  not  derived  from  resources  existing 
within  the  latter  state,  but  has  descended  from  remote  places  hi^ 
up  the  Mississippi  and  the  Ohio  rivers,  or  by  the  circuitous  navi^  , 
tion  of  the  Tennessee,  the  Cumberland,  and  other  rivers,  wMih 
originate  to  the  northward  of  Alabama. 

For  want  of  railroad  and  canal  facilities  for  transportation  to  iiiA 
south,  the  exports  of  north  Alabama,  amounting  to  about  one-fourth 
the  products  of  the  state,  are  now  transported  along  the  rivers  w« 
have  mentioned,  to  New  Orleans,  a  distance  of  from  fifteen  hundrtd 
to  seventeen  hundred  miles.* 

The  bituminous  coal  which  arrives  at  New  Orleans  and  Mobile,  ia 

*  Report  on  the  Alsbamai  Florida,  and  Georgia  Bailroad. — CotmpbM, 
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>ld  by  a  local  measure  called  a  barrel,  and  not  by  the  ton  treisht, 
r  by  tbe  bushel  or  the  chaldron,  as  in  other  parts  of  the  United 
Itates.  Thirteen  of  these  barrels  are  estimated  to  be  equivalent  to 
^ne  ton. 

In  a  table  showing  the  receipt  of  the  principal  articles  from  the 
interior,  during  the  year  ending  August,  1852,  with  their  estimated 
iTerage  and  total  value. 

Amount.  AYorage  yalne.  DoUan. 

Western  coal,  850,000  Bushels.  50  cts.        $425,000 

The  following  statement  from  the  local  commercial  returns,  exhibits 
tiie  number  of  barrels,  of  western  bituminous  coal,  sold  in  the  port 
of  New  Orleans,  annually;  the  fiscal  year  commencing  on  the  first  of 
September.  The  prices  are  very  fluctuating:  we  have  seen  coal 
qaoted  as  low  as  75  cents,  and  as  high  as  $1  25  per  barrel:  the  ave- 
nge is  not  far  from  80  cents ;  average  for  1847,  is  75  cents  per  bar- 
m;  1853,  $1  50  per  barrel.  The  increased  demand  is  very  great 
tf  kte  years,  as  seen  in  the  table  below. 


Ymh. 

Burelt. 

Years. 

Barrels. 

Team. 

Barrels. 

Tears. 

Barrels. 

ISSO 
tt32 

1834 
1836 

40,800 
60,000 
65,100 
85,328 

1838 
1840 
1841 
1842 

99,220 

99,915 

121,233 

140,582 

1843 

1      1844 

1845 

1846 

255,568 
227,788 
281,600 
262,800 

1847 

356,500 

We  add  here,  from  a  late  report  of  Colonel  Albert,  of  the  United 
Stites  Topographical  Engineers,  a  few  notes  on  the  internal  com- 
Mree  of  New  Chrleans,  in  1846. 

Tilue  of  commerce  of  western  rivers  with  New  Orleans,  $9,737,354 
Ixports  and  imports  of  New  Orleans,  in  1842,  officially,   50,566,903 
"  "  "  "  1846,  ^     "        62,206,719 

Ifatural  internal  water-courses  in  communication  with 

New  Orleans, — miles, 16,674 

^olation  of  internal  water-courses  in  communication 

with  New  Orleans, — persons,     -        -         -        -     8,877,456 
f'rom  the  Custom  House  entries  for  the  whole  year  ending  June 
lOtb,  1851,  the  number  of  vessels  arriving  from  sea  to  the  port  of 
ffew  Orleans,  were  2266 — tonnage,  910,855. 

Included  in  the  arrivals  are  412  foreign  vessels  from  foreign  ports, 
rith  a  total  measurement  of  185,386  tons. 


Commerce  of  New  Orleans^  1851-1852. 

The  value  of  products  received  from  the  interior  since  Ist  Sept. 
351,  is  8108,051,708  against  8106,924,083  last  year,  1852. 
The  value  of  the  exports  of  American  produce  for  the  year  ending 
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June  80th,  1851,  according  to  the  Oostom  Honse  reoordS| 
$76,344,569  against  $81,216,925  last  year.* 


I.  ALABAMA  DIVISION. 

BITUMINOUS  COAL  AREA,   4300   SQUARE  MILES.     . 

The  fossil  coal  plants  of  Alabama,  were,  subsequently  to  the  dite 
of  Mr.  Lyell's  paper,  submitted  by  him  to  the  inspection  of  Mr.  Bim- 
bury,  who  identified  several  of  these  vegetable  remains  with  idl 
known  European  fossils.  Out  of  sixteen  species  thus  examined,  ob0 
half  agreed  with  the  plants  of  the  old  carboniferous  formation  ia 
Europe,  and  the  rest  belong  to  genera  which  are  common  in  the 
English  coal  measures.  Thus,  at  the  distance  of  nearly  five  thoaaiDl 
miles,  [the  broad  Atlantic  now  intervening],  we  observe  a  new  proof 
of   the  wide   extension  of  a  uniform  flora  in  the  carboniferotf 

period.t 

The  manufacture  of  Iron  is  steadily  increasing  in  Alabama.  Vtft 
quantities  of  ore  occur  in  Tuscaloosa  county. 

COAL-FIELD    OF    TUSCALOOSA. 

Under  this  title  Mr.  C.  Lyell  has  described  the  southern  part  of 
the  Alleghany  coal-field.J  We  derive  the  following  extract  from 
that  account  as  published  in  Silliman's  Journal. 

The  city  of  Mobile  is  supplied  with  bituminous  coal  for  fuel  and 
gas,  chiefly  from  this  coal-field,  by  means  of  the  Tombecbee  river ; 
a  navigation  of  more  than  three  hundred  and  fifty  miles.  M.  Lyelli 
had  at  first  suspected  from  various  circumstances,  that  this  deposit 
might  be  related  to  the  Richmond  coal  in  Virginia,  which  has  been 
shown  to  be  of  newer  date  than  that  of  the  Alleghany  rangp.  Tto 
impression  was,  however,  entirely  removed  on  inspection  of  the  dis- 
trict in  question. 

The  coal  seams  are  worked  in  open  quarries,  where  the  outcrops 
of  several  seams  are  dug  successfully,  the  quality  being  good.  They 
are  covered  with  beds  of  the  ordinary  black,  carbonaceous  shale ;  ft^ 
of  impressions  of  more  than  one  species  of  calamite  ;  with  Pecopteris 
and  Neuropteris,  Sigillaria  and  Lepidodendron,  and  occasionally 
Stigmaria.  The  perfect  identity  of  these  coal  plants  with  those  of 
Europe,  of  Ohio  and  Pennsylvania,  was  recognized.      They  also  if' 


*  De  Bow's  Review. 

Proceedings  of  the  Geol.  Soc.  August  1,  1846. 
Silliman's  Journal,  May,  1846. 
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d  essendallj  from  the  vegetable  remains  that  are  most  abnndaDt 
characteristic  in  the  newer  coal-field  of  Richmond, 
lie  strike  of  these  coal  beds  of  Alabama,  on  the  Warrior  river, 
1  to  the  eastward,  is  north-east  and  south-west ;  agreeing  with  the 
leral  direction  of  the  Alleghany  momitains,  of  which  they  are, 
Jozically  speaking,  a  southern  prolongation,  and  are  bent  into 
iclmal  and  synclinal  ridges,  similar  to  those  of  the  Alleghanies. 
rhe  carboniferous  strata  here  appear  to  come  into  direct  contact 
h  the  cretaceous  rocks.  The  productive  coal  measure  seen  by  Mr. 
ell  on  his  tour,  consisted  of  the  usual  sandstones,  shales,  and  clays, 
h  seams  of  coal;  the  thickest  seen  by  him  bein^  about  four  feet ; 
i  a  ten  foot  seam  has  been  discovered  further  to  the  north  than  the 
ftlities  he  visited.  This  carboniferous  formation  is  many  hundred 
t  thick;  succeeded  by  a  great  series  of  gritstones;  and  thence 
»es  downward  into  thinly  laminated  sandstones  and  dark  slates. 
Under  this  carboniferous  group  lies  a  limestone  formation,  with 
ich  intermixed  chert  and  homstone.  In  the  pure  limestone,  which 
fetid,  no  fossils  occur;  but  in  some  of  the  associated  siliceous  beds, 
wis  abound,  apparently  those  of  the  mountain  limestone.  Through- 
i  the  entire  range  of  the  inferior  limestone,  occurs  an  enormous 
m  of  brown  hematite.     ^^From  the  accessibility  and  richness  of 

I  ore^  its  proximity  to  the  coal-field,  and  to  the  navigation  of  the 
mbecbee  river,  I  can  hardly  doubt  that,  like  the  coal  itself,  it  is 
!tmed,  at  no  distant  day,  to  be  a  source  of  great  mineral  wealth  to 
abama." 

yii.  Lyell  adds,  that  the  fossil  plants  of  Alabama,  situate  in  lati- 
ie  33^  10'  north,  form  a  subject  of  peculiar  interest;  being  appa- 
iitly  the  extreme  southern  limit  to  which  the  peculiar  vegetation  of 
B  ancient  carboniferous  era  has  yet  been  traced,  whether  on  the 
tstem  or  the  eastern  side  of  the  Atlantic. 

On  this  point,  however,  we  believe  we  shall  be  able  to  show  an  ex- 
mion  of  the  true  coal  formation  much  lower  south  than  the  Tusca- 
»sa  coal,  at  33^  10'.  Coal  and  anthracite  are  reported  at  a  number 
points  in  Texas,  stretching  in  a  southwest  direction  across  the 
idwaters  of  the  Trinity,  the  Brasses,  the  Colorado,  and  other  rivers 
ich  empty  into  the  Gulf  of  Mexico,  and  coal  even  crosses  the  Rio 
ande  into  Mexico,  below  the  latitude  of  28*^.  More  than  this,  we 
ow  that  coal  is  worked  at  Guerrero,  on  the  river  Salado,  for  the 
)  of  the  American  steamers  on  the  Rio  Grande,  in  N.  latitude  27° 
being  six  degrees  lower  than  Mr.  Lyell's  extreme  southern  limit. 
The  first  Biennial  Report  of  Professor  Tuomey,  Tuscaloosa,  1850, 
ibles  us  to  give  by  permission  the  following  valuable  details,  as 

II  as  the  accompanying  map,  which  we  have  adapted  from  his  geo- 
ical  map  of  the  State. 

These  coal  fields  extend  from  the  northeast  part  of  the  State « in  a 
ithwest  direction,  becoming  much  wider  in  their  course.  The  coal 
ts  upon  a  ^millstone  grit'  of  quartzose  conglomerate,  and  white 
ceous  sandstones,  and  with  them,  lies  unconformably  upon  the 
irian  rocks.    Towards  the  south,  the  carboniferous  limestone  and 
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a  superimposed  sandstone  resembling  the  millstone  grit^  «re  iiit 
posed.  ^'  The  carboniferous  rocks  arc  either  horizontal,  or  incifi] 
at  a  very  small  angle,  while  the  silurian  rocks  are  always  eithtr  i 
tical,  or  dipping  at  an  angle  which  is  seldom  less  than  40^." 

The  coal  measures  are  composed  of  various  beds  of  coal|  shaleii 
conglomerates,  capping  the  mountains  of  the  northeast  (mostly  sfl 
of  the  Tennessee  river)  in  scattered  patches.  The  coal  does  not  re{ 
in  basins,  but  in  long  depressions  corresponding  with  the  gem 
northeast  and  southwest'  axis  of  the  formations.  The  Gahawn  i 
Coosa  fields  dip  south  of  cast,  whilst  towards  the  Warrior  river  i 
in  the  opposite  direction. 

The  following  section  (omitting  the  details  of  the  valley  limestoi 
exhibits  the  Warrior  coal-field  on  the  left,  and  that  of  the  Cahai 
on  the  right,  each  resting  upon  the  grit. 


v\w,t^ 


The  Coosa  coal-field  lies  alon^  the  Coosa  river,  several 
of  which  traverse  it.     The  coal  is  good,  and  free  from  i 
Tiiomey  mentions  two  beds,  "each  five  feet  clear  coal."    It 
taken  down  the  Coosa  and  sold  at  forty  cents  a  bushel  at  Mon^gtfiBe 
and  it  is  within  a  convenient  distance  from  iron  ore  and  limeBtoni 

Tfw  C'.ih<(7vha  coalfield  is  considered  a  prolongation  of  the  ] 
ceding.  It  contains  coal  of  good  quality,  and  strata  from  rix  to 
foet  thick  arc  mentioned.  Two  of  the  latter  are  worked.  In  ( 
nection  with  this  field  Professor  Tuomey  mentions  a  bed  of  areilh 
ou.s  sandstone  with  marine  fossils,  which  "prove  very  clearly  that 
waters  of  tile  ocean  once  rolled  over  the  beds  of  coal  on  the  Cahawl 

The  W'tr/'t'or  coal-field  disappears  at  its  southern  extremity  nn 
ijie  tertiary  beds  of  Tuscaloosa,  where  coal  is  mined  for  the  M 
the  place. "  The  ilip  is  very  slight  tliroughout  this  field,  which  bri 
tlie  coal  to  the  surface  in  many  places  by  denudation.  The  cot 
taken  from  the  seams  exposed  along  the  water-courses,  or  from 
bottom,  when  a  stratum  has  occurred  hard  enough  to  resist  the  ad 
of  the  stream. 

"  I  witnessed  here  the  novel  process  in  the  art  of  mining,  nam 
dicinij  for  coal,  A  flat  boat  is  moored  parallel  with  the  joints,^ 
near  the  edge  of  the  coal ;  long  wedge-shaped  crow-bars  are  dri 
into  the  seams  by  means  of  mauls  manoeuvred  by  the  men  in  the  b 
When  a  ledge  of  about  two  feet  is  loosened  in  this  way  across 
seam,  the  men  take  the  water,  and  dive  two  or  three  together,  acc< 
iiig  to  the  size  of  the  masses  to  be  brought  up,  and  lift  the  coal  bo- 
to  the  surlace,  and  place  it  in  the  boat.  As  an  improvement  on 
simple  process,  a  crane  is  rigged  on  the  boat,  and  a  chain  slip 
round  the  blocks  of  coal,  raises  them  into  the  boat.     I  have  seen 
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this  manner,  masses  raised,  that  weighed  800  or  1000  pounds.  The 
coal  thus  raised  is  free  from  all  shale  and  other  imparities,  for  as  the 
coal  parts  along  the  bands  of  shale,  the  latter  are  left  behind.  Not- 
withstanding the  primitive  appearance  of  this  method  of  raising  coal, 
it  is,  nevertheless,  under  favourable  circumstances,  and  where  the 
water  is  not  too  deep,  one  of  the  cheapest  modes  in  practice,  and 
with  the  addition  of  a  diving  dress,  I  am  inclined  to  think  that  in  no 
other  way  could  coal  be  raised  at  an  expense  so  moderate. '*'*' 

Mulberry  Fork  coal  in  Walker  county.  "A  very  remarkable 
change  takes  place  in  the  character  of  the  coal  on  this  branch  of  the 
Warrior;  it  becomes  very  much  cleaner  and  harder;  although  it 
breaks  up  into  small  pieces,  it  rarely  produces  much  slack ;  and  aa  it 
comes  from  the  bed,  it  resembles  screened  coal.  The  horizontal  part- 
ings of  the  seams  often  exhibits  casts  of  plants  that  give  a  dull  lustre 
to  the  coal,  which  makes  it  appear  almost  slaty.  This,  of  all  the  coal 
in  the  State,  will  best  bear  transportation,  on  account  of  its  superior 

hardnes8."t 

The  introduction  of  coal  for  economic  purposes  in  Mobile  was  at- 
tended with  as  many  difficulties  arising  from  prejudice,  as  that  of 
anthracite  in  Philadelphia;  and  notwithstanding  the  importance  of 
this  branch  of  industry,  it  can  hardly  be  considered  as  established. 
In  1849,  there  were  about  200  persons  engaged  in  the  business  during 
August,  September,  and  October,  (when  the  water  was  low,^  and  but 
three  mines  were  worked  below  the  surface  of  the  earth.   The  editor, 
irhilst  travelling  in  Alabama,  in  1852,  found  that  large  tracts  of  the 
eoal  formation  remain  as  public  land,  and  can  be  taken  up  at  the 
usual   government  price.      They  have  been  neglected  principally 
])ecause  the  best  beds  require  capital  to  open  them  properly,  and 
because  the  transportation  depends  upon  the  river  navigation.     The 
time  must  come  when  Mobile  will  be  the  centre  of  a  great  coal  trade 
on  the  Gulf  of  Mexico. 

• 

•  Report,  p.  87.  f  Report,  p.  89. 
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II.  GEORGIA   DIVISION. 

We  possess  no  details  of  this  small  angle  of  the  coal  formatioiL  It 
probably  does  not  comprise  more  than  one  hundred  and  fifty  square 
miles  of  bituminous  coal  area,  and  was,  until  a  few  years  badk,  owned 
by  the  Cherokees. 


III.   TENNESSEE   DIVISION. 

This  part  of  the  Alleghany  range,  occupies  an  area  of  4,300  square 
miles,  the  greater  part  of  which  consists  of  the  elevated  local  group 
known  as  the  Cumberland  mountains. 

The  geological  survey  of  this  State  has,  during  many  years,  been 
confided  to  the  charge  of  Professor  Troost,  who  has  communicated 
to  the  General  Assembly  of  Tennessee,  a  series  of  eight  periodical 
reports,  between  the  years  1831  and  1846.  Those  which  more  espe- 
cially refer  to  the  coal  region,  are  the  third,  dated  October,  1885, 
and  the  eighth,  dated  in  November,  1845,  but  they  contain  very  few 
practical  and  economical  details  respecting  mineral  coal. 

It  is  understood  that  West  Tennessee  has  received  some  investiga- 
tion from  Dr.  D.  D.  Owen,  and  that  the  Messrs.  Rogers  have  made 
some  reconnoissances  in  East  Tennessee;  but  as  none  of  these  hare, 
we  believe,  been  published,  we  are  precluded  from  the  advantage  of 
citing  the  geological  results  ascertained  by  those  indefatigable  inves- 
tigators. 

From  the  maps  which  accompany  the  State  annual  reports,  we 
perceive  that  the  boundaries  of  the  coal  formation  are  singularly 
irregular;  occasioned  by  the  numerous  projecting  spurs  of  the  Cum- 
berland mountains,  forming  alternate  bays  and  promontories,  on 
their  western  flank.  These  maps  are  exceedingly  coarsely  executed> 
and  do  not  afl*ord  the  details  we  could  have  desired.  We  are  unablo 
to  collect  much  statistical  information  from  the  published  reports  and 
maps,  respecting  the  number  or  thickness  of  the  several  coal  seams 
in  this  section  of  the  great  coal-field.  In  the  first  report  they  are 
somewhat  vaguely  alluded  to  as  ''several  outcrops  of  horizontal  strata 
of  great  extent."  In  no  instance,  in  that  report,  are  the  respective 
thicknesses  of  coal  beds  recorded;  nor  can  we  form  any  opinion  of 
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he  amonnt  of  the  production  or  consumption  of  coal,  within  the  dis- 
rict.  The  quality  of  this  coal  is,  however,  spoken  of  as  excellent. 
\.naljses  of  two  specimens  are  furnished  by  the  geologist,  whence  it 
ippears  that  the  coal  here  approaches  in  character  to  the  semi-bitu- 
minous variety  in  Pennsylvania  and  South  Wales,  and  that  it  pos- 
sesses only  from  14  to  17  per  cent,  of  volatile  matter.* 

The  following  section  we  have  compiled  from  data  furnished  by 
Professor  Troost: 

Fig.  1. 
Section  of  the  Tennessee  Coal-Field,  across  the  Comberland  Mountains. 
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Scale  20  miles  to  an  inch.  75  miles. 

a  a  Coal  Measures,  almost  horizontal. 

h  b  Cherty  Sandstone,  with  Iron  Ore. 

e  c  Bituminous  Shale. 

d  d  Mountain  Limestone — Oolitic  above. 

0  €  Old  Red  Sandstone. 

/      Upper  Silurian  rooks,  probably  broken  by  paraUel  axes. 

It  is  evident  that  much  remains  to  be  done  in  Tennessee,  in  Ihe 
vty  of  geological  elucidation,  and  the  development  of  the  coal  and 
iron  of  the  state.  We  believe,  however,  that  very  little  progress  has 
T^t  been  made  in  coal  operations,  or  in  any  branch  of  mining  indus- 
try, and,  consequently,  that  opportunities  for  examination  in  so  wild 
a  region,  were  rarely  afforded  to  the  geologist.  He  observes,  that 
tke  deposits  of  coal  in  southern  and  central  Tennessee,  are  evidently 
of  great  extent,  and  are,  as  yet,  only  partially  brought  to  light ; 
while  those  that  are  best  known  are  only  slightly  penetrated.  Most 
of  them,  in  fact,  have  done  nothing  further  than  merely  to  furnish 
the  fuel  for  the  blacksmiths  of  the  surrounding  country. 

Notices  of  a  great  many  coal  seams  appear  in  the  eighth  report ; 
hut  the  continuity  of  these  has  been  so  little  made  out,  that  there 
Ve,  at  present,  no  means  of  determining  their  number  and  continuity, 
80  as  to  be  able  to  recognize  them  in  other  parts  of  the  region.  The 
geologist  enumerates  several  beds,  of  two  feet,  three  feet,  and  four 
f<^t,  in  thickness;  one  of  six  feet,  another  of  eight  feet;  one  of 
twelve,  and  a  large  one  of  twenty  feet.  These  are  all  described  as 
good  coal,  with  various  qualities  and  adaptations. 

The  reporter  concludes  with  the  observation,  that  there  exists  an 
i&exhaustible  treasure  of  this  combustible ;  which,  if  once  the  means 
of  transportation  are  established,  by  a  railroad,  will  make  Middle 
Tennessee  entirely  independent  of  the  uncertain  water  communica- 


*  See  the  Tables  of  Analysis  at  the  end  of  this  work. 
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tion  which  is  generally  unavailable  here  during  the  summer  season, 
and  may  be  the  means  of  transforming  this  portion  of  the  state  into 
a  manufacturing  country.* 

In  the  vicinity  of  the  Cumberland  mountains  a  considerable  quan- 
tity of  coal  is  consumed  in  the  iron  works.  Some  is  also  transported 
to  distant  iron  works,  and  another  portion  descends  the  Tennessee 
and  Cumberland  rivers,  and  thence,  circuitously,  by  the  Mississippi 
to  New  Orleans  and  the  intervening  towns,  and  even  to  Mobile.  At 
the  Dover  iron  establishment  in  Cocke  county.  East  Tennessee,  the 
proprietors  bring  from  the  coal  region  a  hundred  thousand  bushels 
per  annum. 

According  to  the  third  report  of  the  state  geologist,  this  coal  is 
shipped  from  various  points,  but  particularly  from  near  Kingston ; 
from  whence  it  passes  down  the  Tennessee  river  more  than  six  hun- 
dred miles  to  the  Ohio,  and  thence,  more  than  a  thousand  miles  far- 
ther, to  New  Orleans ;  making  a  voyage  of  no  less  than  %evefUeen 
hundred  miles  of  inland  navigation.f  From  the  western  margin  of 
the  Tennessee  coal-field,  a  certain  quantity  of  coal  is  sent  down  the 
Cumberland  river,  nearly  an  equal  distance,  to  its  place  of  deatinar 
tion.J 

In  the  eighth  annual  report,  Dr.  Troost  states  that,  in  1845,  only 
a  few  loaded  boats  descended  the  Tennessee  river,  some  of  which 
reached  New  Orleans ;  but  as  that  city  is  now  much  more  conveni- 
ently supplied  from  the  Ohio  river,  although  quite  as  long  a  voyage, 
ho  thinks  it  doubtful  as  to  the  future  descent  of  the  Mississippi  river 
for  Tennessee  coals.  There  is  a  project  under  consideration,  and 
urged  by  the  state  geologist,  for  making  a  rail-road  from  the  southern 
border  of  Tennessee,  near  the  Georgia  line,  across  the  coal  fields  of 
the  Cumberland  mountains,  to  Nashville;  a  measure  which  would 
gieatly  favour  the  interests  of  a  large  area  of  coal  land. 


PRODUCTION. 

We  will  not  quote  the  congressional  return  of  bituminous  coal 
mined  in  this  state,  in  1840,  because  it  is  obviously  incorrect.  The 
report  of  the  Secretary  of  the  Treasury,  on  the  domestic  products 
of  the  United  States,  of  the  6th  January,  1845,  is  still  less  entitled 
to  credit ;  being  yet  more  meagre  and  incomplete  than  the  other. 

Like  the  other  coal-fields  of  this  country,  that  of  Tennessee  ha^ 
contributed  very  little  of  the  ore  from  which  iron  is  smelted.  Thi^ 
is  owing,  probably,  not  so  much  to  the  absolute  deficiency  of  th^ 
argillaceous  carbonate  of  iron  which  usually  accompanies  the  cos-* 
measures,  but  to  the  greater  abundance,  if  not  to  the  superior  quaUt/* 
of  various  other  kinds  of  iron  ore,  which  are  distributed  throughou-* 
the  country.     Those  employed  in  the  furnaces  of  Tennessee  are  th^ 

*  Eighth  Geological  Report  of  Tenne«8ee,  p.  16. 

t  Tliird  Report  to  the  Legislature  of  Tenneasee,  by  Gerard  Troost,  M.  D.,  1840,  p.  4. 

X  Report  on  the  Alabama,  Florida,  and  Georgia  Railroad,  1838,  p.  6. 
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**Red  Oxide,"  and  the  various  "Haematites,"  and  brown  ores;  and 
beinp  smelted  by  the  aid  of  charcoal,  produce  an  iron  of  excellent 
quality. 


NORTH  CAROLINA. 

We  have  no  authentic  knowledge  of  the  bituminous  coal  in  this 
state,  but  anthracite  to  a  very  small  amount,  is  raised  here.  The 
return  to  Congress  in  1840,  on  which,  by  the  by,  little  reliance  can 
be  placed,  shows  only  fifty  tons  in  that  year,  and  seventy-five  bushels 
of  bituminous  coal. 

Bituminous  coal  occupies  a  detached  basin  on  the  borders  of  the 
Roanoke,  and  near  the  state  line  adjoining  to  Virginia,  in  Rocking- 
ham county. 

Another  small  basin  is  situated  in  Chatham  county,  in  the  centre 
of  this  state,  ten  miles  south  of  Pittsborough.  This  bituminous  coal 
is  described  as  occupying  a  thin  bed,  and  at  present  is  not  worked  to 
^vantage. 

Other  insulated  patches  of  coal  are  stated  to  exist  in  the  same 
fiDge,  but,  to  the  present  time,  little  xyr  no  advantage  has  been  taken 
of  the  presence  of  this  invaluable  mineral  combustible  in  various  dis- 
tricts of  this  state. 

The  coal  of  Chatham  county,  on  the  Cape  Fear  River,  can  be  con- 
veyed down  that  river  in  vessels  of  from  150  to  200  tons  burden ; 
&iid  from  below  the  coal-bed,  30  or  40  miles  in  barges,  said  to  be  free 
from  sulphur — some  beds  have  been  partially  explored. 

April  22nd,  1854.  We  are  indebted  for  the  following  valuable 
information  on  the  Coal  Formations  of  N.  Carolina,  to  the  politeness 
of  Professor  E.  Emmons,  of  Albany,  who  has  recently  made  a  geo- 
logical examination  of  this  State. 

"The  coal  rocks  of  North  Carolina  lie  in  two  separate  troughs. 
Those  which  constitute  the  Deep  River  coal  rocks,  begin  about  six 
Diiles  south-east  of  Oxford,  in  Granville  county,  and  passing  south- 
westwardly  to  Deep  River,  thence  onward  nearly  in  the  same  direc- 
tion to  South  Carolina,  crossing  the  Pee-Dee  three-quarters  of  a  mile 
fomh  of  the  mouth  of  Rocky  River.  The  width  of  the  rocks  belong- 
^g  to  this  series,  varies  from  four  or  five  miles  to  eighteen.  The 
peatest  width  which  they  attain  is  upon  Deep  River;  and  the  least 
jUBt  south  of  Oxford,  in  Granville  county,  where  the  formation  ter- 
Diinates  in  a  point.  No  coal  however  has  been  discovered  north-east 
of  Haywood,  where  the  formation  crosses  the  river  for  the  last  time 
in  its  progress  northwards.     The  other  trough  containing  coal  and 
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coal  rocks,  lies  upon  Dan  river,  and  extends  from  the  Virginian  line 
near  Leaksville,  to  German  town,  a  distance  of  thirty  miles.  It  ex- 
tends into  Virginia  also,  and  I  am  informed  coal  has  been  found  on 
the  Virginia  side. 

"  The  Deep  river  coal  formation  is  divided  very  natorallj  into  five 
parts.    1.  A  conglomerate,  at  the  bottom  sixty  or  seventy  feet  thick. 
2.  A  red  sandstone  (free  stone)  both  coarse  and  fine,  alternating 
with  soft  marly  and  mottled  sandstone,  which  may  be  estimated  at 
jibout  3000  feet  in  thickness.     3.  Black  and  green  slates  and  shales, 
alternating  with  gray  fossiliferous  sandstones,  at  least  1000  feet 
thick.    4.  Drab  coloured  shale  and  sandstones,  which  contain  some 
bait.     5.  Red  conglomerates,  shales,  and  both  green  or  red,  and 
mottled  with  green,  some  2  or  3000  feet  thick.    The  coal  is  confined 
to  the  3rd  division  of  the  series,  or  to  that  which  is  characterized  by 
the  presence  of  black  bituminous  shales.     The  number  of  seams  of 
coal  is  not  satisfactorily  determined.     Five  seams  are  known  in  im- 
mediate relation  to  the  thickest  mass  of  black  coal  slate,  the  latter 
of  which  is  about  600  feet  thick ;  this  upper  seam  is  just  below  the 
middle  of  this  slate.    It  was  struck  in  boring  at  Egypt,  on  Deep 
river,  at  a  depth  of  360  feet.    The  seam  was  five  feet  thick.    In  the 
same  slate,  about  two  miles  to  the  north-east,  at  a  place  known  as 
Farnville,  the  thickness  of  the  coal  seam  is  about  six  and  a  half  or 
seven  feet  thick,  with  about  ten  inches  of  slate,  which  divides  it  at 
the  out-crop  into  two  seams.     Following  the  out-crop  of  the  slates 
south-west,  along  Deep  river,  the  coal  either  appears  at  the  surface 
at  several  points,  or  has  been  discovered  by  sinking  pits.     Coal  has 
been  discovered  for  about  twenty  miles  on  a  northern  out-crop,  and 
the  indications  seem  to  warrant  the  expectation  that  it  will  yet  be 
discovered  both  to  the  north-east  and  south-west,  or  as  far  as  the 
black  bituminous  slates  extend.     Measures  are  now  being  taken  to 
test  the  validity  of  this  expectation.     The  coal  is  usually  bituminous 
and  of  excellent  quality,  having  a  clean  fracture,  and  comparatively 
free  from  smut.     It  kindles  readily  and  burns  with  a  bright  flanac? 
becomes  adherent,  and  furnishes  a  strong  heat.     It  is  also  at  most  o^ 
the  pits  which  have  been  sunk,  free  from  sulphuret  of  iron. 

"  The  coal  is  not,  however,  all  bituminous.  Anthracite  seams  occur 
at  two  localities,  but  seem  to  be  local  and  to  occupy  an  inferior  p<^^' 
tion,  or  near  the  junction  of  the  slates  with  the  inferior  sandstones* 
The  questions  relative  to  these  anthracite  seams  are  not  as  yet  fuly 
settled.  No  coal  has  as  yet  been  sent  to  market,  excepting  a  f^^ 
tons,  to  test  its  value.  It  is,  however,  so  highly  esteemed  by  smiths 
in  Fayetteville,  that  it  readily  sells  for  forty  cents  per  bushel,  and  f<^^ 
economy,  it  is  regarded  as  cheaper  than  charcoal  at  five  cents  p^^ 
bushel — 2000  tons  will  soon  be  sent  to  New  York,  prior  to  the  com' 
pletion  of  the  improvements  upon  Deep  river.  The  coal  seams  are 
accompanied  with  seams  of  fire-clay,  nodular  argillaceous  oxide  of 
iron,  as  in  all  the  coal  fields  of  this  country. 

*'  The  grits  are  suitable  for  grindstones,  and  the  conglomerate  at  the 
base  of  the  formation  is  largely  employed  for  millstones.    The  form- 
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itions  rest  unconformably  upon  the  gold  slate  series.  It  is  from  these 
that  the  material  of  coal  formations  is  mainly  derived.  At  the  gulf 
on  Deep  river,  an  iron  foundry  is  now  being  erected,  together  with 
machine  shops  and  buildings  for  the  manufacturing  the  various  arti- 
cles necessary  in  the  common  affairs  of  life. 

'*  The  Dan  river  coal  formation  resembles,  so  far  as  the  rocks,  sand- 
stones, marls,  slates  and  fossils  are  concerned,  those  of  Deep  river. 
The  coal  however  is  semi-bituminous,  or  approaches  closely  some  of 
the  Pennsylvania  anthracites.  The  thickest  seam  yet  discovered  is 
)nly  three  feet.  It  is  proper,  however,  to  remark,  that  few  explora- 
*ations  only  have  been  made.  The  out-crop  of  coal  will  probably  be 
'onnd  to  extend  from  Leaksville  to  Germantown.  The  out-crop  of 
joal  on  Deep  river  is  known  only  on  the  northwestern  side.  The  dip 
}f  the  coal  seams  is  variable ;  at  some  places  it  is  from  5  to  10^.  At 
he  Farmville  and  Taylor  seams  it  is  about  20°,  or  between  15  and 
50®,  but  becomes  flatter  in  their  descent.  The  southeast  side  of  the  for- 
nation  is  concealed  by  the  tertiary  sands.  The  area  which  is  estimated 
0  be  underlaid  with  coal,  is  about  45  square  miles.  The  main  seam 
8  supposed  to  have  an  average  thickness  of  six  feet.  The  rocks,  I  be- 
ieve,  are  thicker  than  upon  Deep  river,  and  the  formation  is  overlaid 
irith  very  thick  and  heavy  beds  of  brecciated  conglomerates.  The 
geological  age  of  the  North  Carolina  coal  is  supposed  to  be  the  same 
IS  that  of  Eastern  Virginia,  and  yet  it  will  be  perceived  that  the  coal 
ihales  are  underlaid  by  heavy  beds  of  sandstone  and  conglomerates, 
irhich  do  not  exist  in  Eastern  Virginia  or  the  Richmond  coal  field. 
3o  also  the  thick  masses  of  rather  angular  conglomerates,  reposing 
ipon  the  top  of  the  formation  in  the  Dan  river  rocks,  is  unknown 
ihere.  These  several  formations  and  those  of  Virginia,  are  not 
strictly  identical.  All  contain  fish,  but  those  of  Dan  and  Deep  rivers 
ure  specifically  different  from  those  of  Richmond  ;  they  however  be- 
ong  to  the  genus  Catoplerus,  oH  Redfield.  Teeth  of  Saurians  are 
found  in  the  slate,  and  in  the  coal  are  common,  and  belong  to  an 
order  or  division  of  Saurians  which  have  bi-concave  vertebrse.  In 
my  report  to  the  legislature  of  North  Carolina,  I  stated  that  I  then 
regarded  the  evidence  of  the  age  of  these  coal  formations  as  leaning 
or  rather  favouring  the  Trias  period.  As  yet,  however,  our  lights 
are  too  few  and  feeble  to  determine  the  question  in  a  perfectly  satis- 
factory manner." 
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IV.  WESTERN  VIRGINIA. 

VIRGINIA  DIVISION  OF  THE  ALLEGHANY  COAL-FIELD. 

We  have  previously  assigned  for  the  space  held  by  Virginia,  do 
less  than  twenty-one  thousand  square  miles.  Of  thb  enormous  ares 
the  actual  amount  of  coal  land  now  in  profitable  operation  is  com- 
paratively small.  Large  bodies  of  land  on  the  western  slope  of  the 
Alleghany  range,  descending  to  the  Ohio,  still  continue  unsettled, 
although  there  is,  at  the  present  moment,  a  current  of  emiCTation 
setting  in  that  direction,  that  a  strong  impetus  is  evidently  given  to 
industry  and  improvement  in  a  heretofore  much  neglected  district. 

Dr.  S.  P.  Hildreth,  in  an  unusually  long  and  elaborate  article  in 
Silliman's  Journal  of  Science,  a  few  years  ago,  furnished  numerous 
illustrative  details  of  the  coal  strata  in  the  western  borders  of  this 
state. 

This  communication  made  under  some  disadvantages  in  a  scientifio 
point  of  view,  was  quickly  followed  by  a  series  of  reports  from  the 
able  geologists  appointed  to  that  service  by  the  state.*  These  have 
placed  a  large  mass  of  useful  geological  information  before  the  public; 
although,  as  relates  to  statistics,  they  are  somewhat  less  copious. 

It  will  be  observed,  on  reference  to  the  table  of  analysis  in  our 
Appendix,  which  we  derive  almost  solely  from  the  state  reports,  that 
the  western  coal  seams  are  much  more  bituminous  than  the  eastern. 
These  western  coals  contain  nearly  equal  proportions  of  volatile  matter 
and  carbon,  and  belong  strictly  to  the  class  denominated  Fat;  ad- 
hesive bituminous  coals. 

At  Wheeling,  and  for  fourteen  miles  down  the  Ohio,  the  cliff  or 
bank  of  the  river  presents  an  uninterrupted  bed  of  highly  bituminous 
coal  about  ten  feet  thick. f  This  seam  with  some  other  smaller  ones, 
constitute  Prof.  W.  B.  Rogers's  "  Upper  Coal  series,"  and  extends  from 
Pittsburg,  southward  to  Clarksburg,  in  the  parallel  of  Marietta ;  and 
according  to  Prof.  H.  D.  Rogers  does  not  extend  beyond  the  Guyan- 
dotte  river. 

Along  the  valley  of  the  Monongahela  are  several  fine  beds  of  coal 
One  of  them  distinguished  as  the  "  Pittsburg  seam,*'  is  the  ten  feet 
bed  before  spoken  of,  which,  to  some,  is  known  by  the  name  of  the 
"  Main  Coal"  of  nbrthern  Virginia,  and  is  readily  recognized  where  it 
passes  the  Great  and  the  Little  Kanawha  river,  and  thence  to  the 
Big  Sandy  river,  on  the  borders  of  Kentucky. 

*  Tho  Act  passed  in  1835;  the  "Report  of  the  Qeological  Roconnoissancc,"  appeared  in 
1S06,  and  a  geological  survey  of  Virginia,  was  officially  directed  to  follow  that  Koconnois- 
snnce. 

t  Uildreth— in  Silliman's  Journal,  1835. 
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The  greatest  thickness  of  workable  coal  is  stated  to  be  nine  and  a 
alf  feet  at  the  mouth  of  the  Scott*s  Run.  The  second  coal  seam  in 
mportance,  is  about  five  feet  thick.  A  third  is  from  three  to  four 
'eet.  A  fourth,  geologically  the  highest  known  coal  bed  of  any  value 
in  Virginia,  Pennsylvania,  and  Ohio,  is  five  feet  in  thickness.* 

On  the  Great  Kanawha  are  large  developments  of  bituminous  coal, 
as  may  be  inferred  from  the  foregoing  paragraphs. 

The  T^orkable  coal  seams  in  the  upper  group,  are  thus  enumerated 
by  the  State  geologist. 

Feet. 
The  first,  or  main  seam,  5  to  9 
Second  "  ^ 

Third  "  6} 

Fourth  "  7 


25  feet  workable  and  one  vein 
not  workable. 
Besides  beds  of  limestone,  amounting  to  fifty  feet  thick. 

The  middle  division,  or  group,  contains  five  feet  coal  in  three  beds, 
Mid  twenty-four  feet  of  lime  stone,  in  eleven  beds. 

The  lower  coal  group  contains  five  small  seams,  whose  aggregate 
18  but  nine  feet,  only  one  bed  of  which  is  workable. 

It  would  seem,  therefore,  that  of  these  thirteen  coal  beds,  having 
Ml  aggregate  thickness  of  forty  feet,  four  seams,  comprising  eight, 

J^'ards  of  workable  coal  may  be  relied  upon,  through  nearly  the  whole 
ength  of  the  state,  as  the  productive  power  of  Western  Virginia. 

For  the  analysis  of  the  coal  of  these  seams,  at  various  localities,  we 
^cfer  to  the  tables  at  the  end  of  this  book ;  they  are  derived  from 
the  State  Reports.f    We  regret  our  not  having  the  advantage  of 

3 noting  the  final  report  of  the  scientific  gentlemen  at  the  head  oi  this 
epartment. 

In  1835-6,  it  was  stated  that  in  the  salt  region  of  Western  Vir- 
ginia there  were  ninety  establishments,  producing  one  million  bushels 
of  salt  annually,  and  consuming  5,000,000  bushels,  or  200,000  tons 
of  coal.J 

In  1840,  the  amount  of  bituminous  coal  mined  in  the  Alleghany, 
or  western  counties,  was  returned  at  298,698  tons  of  twenty-eight 
hnshels.  The  aggregate  of  coal,  at  that  time  produced  in  all  Vir- 
ginia, was  379,369  tons — which  is  probably  less  than  the  actual 
amount — would  be  about  equivalent  to  nine  acres  annual  consumption 
from  the  upper  group  of  workable  coal  beds,  in  Western  Virginia.  The 
^^nmber  of  workmen,  or  miners  then  in  employ,  was  nine  hundred  and 
'iinety-five,  and  the  capital  so  engaged  was  estimated  at  $1,301,855. 
These  Congressional  Reports  so  abound  in  discrepancies  as  to 

•  8ttte  Geological  Report,  1840,  p.  86  to  92,  by  Prof.  W.  B.  Rogers. 
t  Report  Geol.  Suit,  of  Virginia.     1840. 

f  Records  of  General  Science,  Vol.  V.  1836.    Also  American  Journal  of  Science,  Vol. 
aIxix.  1836. 


On  approaching  the  eastern  margin  of  the  great  coal-field,  it  l^ 
been  fjund  that  the  prevailing  quality  is  much  less  bituminous  thcr« 
than  near  its  opposite  margin. 

Immediately  west  of  the  escarpment  of  the  great  Alleghany  ridgc» 
in  Hampshire  county,  are  parallel  and  nearly  horizontal  coal  seams, 
extending  along  the  borders  of  the  Potomac ;  five  of  these  are  of 
workable  thickness,  the  aggregate  being  about  thirty-five  feet  thick* 

*  Charles  Kinsey's  Letter  to  the  Union  Potomac  Company. 


286  UNITED  STATES  OF  ABOBICA. 

materially  impair  their  usefulness.  For  instance,  Pennsylyania, 
which  makes  a  larger  return  than  Virginia,  viz.  415,023  tons  of  bitu- 
minous coal  employing  one  thousand  seven  hundred  and  ninety-eiglit 
miners,  rates  the  capital  invested  at  only  $300,416.  The  results  of 
that  inquiry  (Congressional,)  are  really  so  vague,  that  we  can  venture 
to  draw  no  inferences  from  them. 

OANNEL  COAL. 

Near  Charleston,  Kanawha  county,  a  bed  of  this  description  of  coal 
has  been  subjected  to  experiment,  with  satisfactory  results.  Ita 
range  is  apparently  of  considerable  extent. 

On  the  Kanawha  and  its  tributaries,  five  veins  of  common  bitnmiih 
ous  coal  and  two  of  cannel  coal  are  found,  all  capable  of  being 
worked,  and  above  the  level  of  the  river.     1853. 

The  northern  extremity  of  Virginia  corresponds,  in  respect  to 
number  and  quality  of  its  coal  beds,  with  those  to  which  we  ire 
enabled  more  particularly  to  advert  in  the  State  of  Maryland. 

At  the  position  overlooking  the  Potomac  Valley,  called  Bn&dt'f 
Mines,  there  are  described  five  workable  beds,  from  three  feet  to  fif- 
teen or  more  feet  thick  each,  or  thirty-five  feet  in  all.* 


IRON   MANUFACTURE   OF   WESTERN  VIB^ 

GINIA. 

This  is  of  growing  importance,  but  our  details  are  scanty. 

WHEELING. 

The  following  is  a  statement  of  the  annual  products  of  the  Itod 
business,  for  the  years  1845,  1846,  and  1848,  showing  the  increa* 
of  business  in  that  branch. 

1845.  1846.  184a 

Iron  Works  at  Wheeling,      $300,000  $435,820  $500,OW 

Foundries,     -        -        -          74,000  99,000  150,OW 

Engine  building,     -        -          60,000  96,000  100,OW 

Steel  factories,       -        -  90,000 
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SMALL   DETACHED  AREAS   OF  ANTHRACITE   AND   SEHI-BITUMINOUS 

COAL. 

For  some  years  it  has  been  known  that  here  and  there  a  fevv 
patcks  of  coal  occur  in  the  mountain  ranges  which  run  parallel  with 
the  eastern  base  of  the  Alleghany  mountains.  In  Berkley  county,  a 
few  developments  of  excellent  anthracite  in  a  ridge  near  Martinsburg, 
led  to  the  formation  of  a  working  company,  some  years  ago.*  The 
undertaking  failed,  it  is  understood,  on  account  of  the  deficiency  of 
the  supply  of  coal.  In  several  other  counties,  along  the  same  range, 
which  corresponds  with  that  of  Schuylkill  county,  similar  anthracite 
traces  prevail,  although  of  inconsiderable  value. 

Other  localities  occur  in  this  parallel  in  which  coal  of  the  semi- 
bitaminous  species  appears.  The  seams  of  this  coal  vary  from  three 
to  seven  feet  in  thickness,  in  Botetourt  and  Montgomery  counties,  in 
the  Little  North  mountain. f  Their  analysis,  which  will  be  found  in 
the  tables  at  the  end  of  this  work,  shows  them  to  resemble  the  coal 
of  the  Round  Top  mountain,  in  Pennsylvania. 

Only  two  hundred  tons  of  anthracite  were  returned  as  the  produc- 
tion of  Virginia  in  1840.  J 

RICHMOND   OR   CHESTERFIELD   BITU- 
MINOUS  COAL-FIELD. 

This  is  an  area  which  has  been  longer  known  and  worked  than 
perhaps  any  other  in  the  United  States.  The  geological  map  of 
McClure — the  father  of  American  geology — was  prepared  to  illustrate 
lu8  memoir  in  1817.  In  position  and  form,  as  there  represented, 
this  ooal-field  differs  in  no  material  respect  from  the  maps  of  the  pre- 
sent day — and  thirty  years  of  operations  there  have  not  greatly  en- 
lightened us  as  to  its  details. 

Mr.  Nuttall,  in  the  Journal  of  the  Academy  of  Natural  Sciences, 
of  Philadelphia,  some  years  ago,  furnished  a  short  notice  of  the  vege- 
table fossils  which  characterize  the  shales  of  this  coal  basin,  and  ad- 
verts to  the  vestiges  of  fossil  fishes  which  had  already  attracted  the 
attention  of  previous  naturalists.^ 

Some  reference  to  these  Virginia  coal  plants  may  be  found  in 
Sternberg  ;||  but  Mr.  Nuttall  was  the  first  to  point  out  the  prevalence 


*  Memorial  of  the  Baltimore  ConTention  to  the  Commonwealth  of  Virginia,  1834. 
f  Report  of  the  Oeological  Reconnoissance  xtf  Virginia,  p.  90. 
^  Congressional  Report  on  the  Census,  1841. 

Joamal  Acad.  Nat.  Sciences,  Vol.  XL  p.  36. 

Sternberg,  Book  III.  p.  16,  1826. 
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of  certain  fossil  vegetables,  which  seemed  to  confer  a  peculiar  cha- 
racter on  the  formation,  altl^ugh  the  value  of  such  a  test  was  proba- 
bly unknown  to,  and  unsuspected  by  the  observer  of  those  days. 

M.  Adolphe  Brongniart  has  figured  and  described  some  coal  plants 
from  hence,  considering  them  as  belonging  to  the  true  carboniferous 
period.* 

The  author  of  this  work,  in  1834,  addressed  a  memoir  to  the  Geo- 
logical Society  of  Pennsylvania,  respecting  a  portion  of  this  coal-field. 
This  paper  was  accompanied  by  several  diagrams,  among  which  was 
a  vertical  section  of  one  of  the  deep  shafts,  the  first  illustration  of  thu 
description,  that  the  coal-field  had  received.!  This  communicjatioa 
was  followed  by  another  from  Mr.  Clemson,  on  the  analysis  or  the 
coal  collected  from  several  of  the  mines  on  each  side  of  the  James 
river.J 

In  the  same  year  a  brief  account  of  this  basin  and  Its  coal  trade  was 
given  in  a  Report  to  the  Senate  of  Pennsylvania.  § 

In  1889,  a  concise  description  of  the  same  district  appeared  in  an 
able  Report  of  the  Committee  on  a  National  Foundry,  ascribed  to 
the  Hon.  W.  Cost  Johnson.  It  also  refers  to  a  document,  submitted 
at  a  public  meeting  at  Richmond,  February  6th,  1838,  wherein  it  is 
affirmed,  "  that  every  cannon  foundry  in  the  United  States  is  furnished 
with  coal  from  the  Black  Heath  pits,  and  that  other  pits  supply  larger 
quantities  to  the  northern  iron  factories."|| 

The  geological  age  of  this  coal-field  has  been  a  subject  of  some  in- 
vestigation, owing  to  the  anomalous  character  of  the  beds  of  shale 
and  sandstone  which  overlie  the  coal.  These  difier  entirely  from  those 
of  the  regular  coal  series  in  other  parts  of  the  American  Continent. 
Those  occupied  by  shale  are  distinguished  by  peculiar  fossils.  The 
numerous  suite  of  interstratified  rock  beds  consist  of  granitoid  sand- 
stones, or  psammites  ;  derived  from  the  destruction  and  reproduction 
of  the  primitive  rocks  in  which  this  basin  is  placed.  A  rock  of  pre- 
cisely similar  appearance,  crosses  the  Schuylkill  from  seventeen  to 
twenty  miles  above  Philadelphia ;  the  resemblance  being  so  close  as 
to  show  no  distinguishable  difference  in  hand  specimens.  The  sand- 
stones of  some  coal-fields  on  the  European  Continent  are  of  this  cha- 
racter. The  coal  of  the  basin  of  Blanzy,  in  France,  occurs  in  a  gneiss 
valley,  and  alternates  with  granitoid  psammites.  That  of  Fins  et 
Noyant,  also  in  France,  reposes  upon  granite  ;  and  that  of  Ahun  con- 
sist of  strata  which  are  recomposed  from  the  debris  of  granitic  rocks. 
Near  Oporto,  also,  anthracite  occurs,  interstratified  with  granitoid 
psammites,  overlying  primitive  rocks,  and  covered  by  chlorite  slate- 
In  Northern  Bengal  and  Bhotan  are  similar  granitoid  sandstones* 
containing  brown  coal. 

During  a  transient  inspection  of  these  strata,  in  1834,  it  seemed  to 

♦  Histoire  des  V^g^taux  Fossiles,  p.  126. 
t  Trans.  Geol.  Soc.  of  Penna.  1835,  Vol.  I.  p.  275;  PI.  16. 
i  Ibid.  p.  295. 

^  Senate  Journal,  Vol.  II.  1833-4,  p.  667. 
National  Foundry  Report,  Doc.  No.  168,  p.  41. 
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le  present  writer  that  the  series  was  at  least  contemporary  with  the 
rdinary  coal  measures.  Perhaps  the  well  known  presence  of  the 
ossil  CalamiteB  Suckowii — recognized  by  A.  Brongniart  himself  from 
lence* — a  species  common  to  the  anthracite  shales  of  Wilkesbarre,  to 
the  lowest  bituminous  shales  of  Continental  Europe,  and  to  the  old 
coal  measures  of  England. and  Wales,t  contributed  to  this  impres- 
sion. 

Subsequently,  the  vegetable  fossils  of  these  remarkable  strata  have 
l>een  maturely  investigated.  To  the  fossil  fishes  have  been  applied 
the  test  of  modern  science ;  and  the  opinion  is  now  settled  that  we 
must  look  to  a  later  period  than  that  of  the  carboniferous  era  for  the 
origin  of  the  Chesterfield  deposit.  J 

In  1843,  appeared  a  memoir  '^  on  the  age  of  the  coal  rocks  of 
Eastern  Virginia,"  by  Professor  W.  B.  Rogers,  which  has  thrown 
additional  light  on  this  interesting  subject.  We  will  briefly  endeavour 
to  convey  the  author's  views  and  the  testimony  which  appears  strongly 
to  sustain  them.  Abundant  evidence,  of  a  satisfactory  character,  is 
prodaced,  of  the  geological  peculiarities  of  the  numerous  series  of 
beds'which  overlie  the  thick  deposit  of  coal  here.  This  bed  is  of  irrefl^u- 
lar  thickness,  in  consequence  of  the  uneven  surface  of  the  primary 
rock  on  which  the  coal  was  deposited,  by  which,  at  certain  points,  it 
is  only  a  very  few  feet,  and  at  others  deepens  to  upwards  of  forty  feet. 
The  author  assigns  for  this  coal  the  same  geological  age  as  that  of  the 
shales  and  granitoid  sandstones  overlying  it.  The  entire  group  pre- 
sents, it  is  conceived,  striking  analogies,  in  its  vegetable  remains,  to 
the  oolite  coal  formation  of  Brora,  in  Scotland ;  of  Whitby,  in  York- 
shire; and  of  certain  other  European  localities.  Some  of  these  plants 
appear  to  be  specifically  the  same  as  the  English  fossils  of  that  epoch ; 
^hfle  the  rest  are  very  closely  allied  to  certain  species  of  the  same 
genera  found  in  connection  with  the  oolite  coal  of  Yorkshire  and 
Sntherlandshire. 

It  is  to  be  regretted  that  no  figures  of  these  fossils  illustrate  this 
»ble  paper,  the  value  of  which  would  have  been  greately  enhanced  by 
SQch  essential  aids.  Nevertheless,  the  elaborate  descriptions  of  the 
plants  from  the  coal  shales  are  decisive,  in  most  instances.  The  fishes, 
Jaentioned  many  years  ago  by  travellers  and  geologists  have  been 
folly  investigated  and  named  by  Mr.  W.  C.  Redfield,  and  go  far  to 
settle  the  point. 

These  facts  seem  strong  enough  to  justify  the  referring  this  coal- 
field of  Eastern  Virginia,  to  a  place  in  the  Oolite  system,  on  the  same 
general  parallel  with  the  carbonaceous  beds  of  Whitby  and  Brora, — 
that  is,  in  the  lower  part  of  that  group.  § 

We  have  to  add,  in  corroboration  of  these  views,  that,  at  a  meet- 
^g  of  the  British  Association,  Sept.  1846,  Mr.  Lyell  stated  that  he 

*  HUtoire  des  V*g*taux  Fossiles,  p.  126. 
'  Count  Sternberg,  Book  IV.  p.  16,  1826. 

Proceedings  of  the  Acndemy  of  Natural  Sciences,  Jannarji  1842. 

Trans.  Aasociation  of  Amer.  Qeologists,  Vol.  I.  p.  308.    Also  the  State  Report  for  1840, 
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had  lately  examined  this  coal-field,  and  had  submitted  some  of  the 
fossil  fishes,  obtained  from,  it  to  M.  Agassiz,  which  he  referred  to  the 
Oolite  period.     The  fossil  plants,  likewise  procured  from  hence,  were 
examined  by  Mr.  Bunbury,  who  considers  that  they  present  an  as- 
sembage  which  agrees  with  those  found  at  Whitby  in  Yorkshire,  and 
therefore  of  the  Oolite  period.     This  coal-field,  consequently,  is 
newer  than  that  of  the  true  carboniferous  formation. 

We  must  not  forget,  however,  in  relation  to  priority  of  obseryation, 
that  Mr.  Nuttall  had  long  ago,  recognized  among  the  fossil  plants  of 
the  coal-shales  here,  the  Zamia  or  Cyca%^  and  the  leav^es  of  one  of 
the  ScitamineaSy  similar  to  those  oi  ginger ^  and  some  enormous  flaccid- 
leaved  gramineous  plant ;  all  of  which  are  characteristic  of  the  Oolite 
period,  although  not  so  applied,  at  the  time,  by  that  intelligent 
naturalist.* 

We  rejoice  to  perceive  this  triumphant  application  of  the  test  of 
organic  remains,  in  determining  otherwise  very  doubtful  points  as  to 
the  age  of  rocks ;  a  principle  which,  some  years  ago,  we,  with  all  the 
partialities  of  an  original  disciple  of  William  Smith,  almost  feared, 
was  not  appreciated  as  it  deserved. 

Whether  the  entire  body  of  the  coal  itself  be  referable  to  this  cpod 
is  by  no  means  settled.  It  has  been  suggested  that  the  fossils  aboTe- 
mentioned,  and  seen  at  some  of  the  pits,  represent  '^  a  distinct  formft- 
tion  of  coal  from  the  main  or  true  carboniferous  formation,  and  many 
suppose  it  a  deposit  of  after  date.'*t 

On  the  14th  of  April,  1847,  a  paper  was  read  before  the  Geologi- 
cal Society  of  London,  from  C.  Lyell,  on  the  Richmond  coal-field  of 
Eastern  Virginia.  It  is  stated  that  the  shells  in  these  coal  measures 
consist  of  countless  individuals  of  a  species  of  Posidonomya,  much 
resembling  the  P,  minuta  of  the  English  Trias.  The  fossil  fish  are 
homocercal,  and  differ  from  those  previously  found  in  the  new  red 
sandstone,  [Trias  ?]  of  the  United  States.  Two  of  them  belong  to  a 
new  genus,  and  one  to  TetragonolepiSj  and  are  considered  by  Prof. 
Agassiz  and  Sir  P.  Egerton,  to  indicate  the  Liassic  period. 

In  the  charcoal  Dr.  Hooker  detected  vegetable  structure,  not  of 
Ferns  or  Zamites,  or  any  Conifer,  but  perhaps  of  Calamites. 

Mr.  Lyell  considers  this  coal  as  of  the  age  of  the  inferior  Oolite, 
or  the  Lias, 

The  fossil  plants  of  the  Richmond  coal-field  have  been  also  care- 
fully examined  by  C.  J.  F.  Bunbury,  Esq.  Fifteen  different  forms 
are  described ;  of  which,  however,  only  ten  are  suflficiently  well  pre- 
served to  bo  determined  with  the  requisite  precision.  Six  of  thein 
are  ferns ;  of  which  three  are  new  species ;  one  of  them  being  iden* 
tical  with  a  species  characteristic  of  the  Oolites  of  the  Yorkshire 
coast.  One  species  of  Equisetum,  undistinguishable  from  that  of 
Whitby;  one  or  two  Calamites;  two  of  Zamites.  Mr.  Bunbury 
thinks  that  the  Richmond  coal-field  is  of  later  date  than  the  great 

*  Journal  of  the  Academy  of  Natural  Sciences  of  Philadelphia,  Vol.  II.  p.  36 
t  Silliman'B  Journal,  July,  1842,  p.  9. 
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carboniferous  system,  and  that  it  must  be  referred  either  to  the 
Jurassic  or  the  Triassic  series, — ^more  probably  to  the  former. 


Fig.  2. 
Section  of  the  Bitnminoua  Coal  Field  near  Richmond,  Va. 
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We  have  seen  no  satisfactory  announcement  of  the  superficial  area 
of  this  basin,  and  from  local  circumstances,  it  is  not  very  readily 
ieifined.  It  has  been  considered  as  thirty  or  thirty-five  miles  in 
length,  having  a  maximum  breadth  of  eight,  and  an  average  of  five 
or  six  miles.  The  state  report  of  1840  estimates  the  length  at  thirty 
mSes.  We  believe  that  we  shall  not  err  greatly  in  assigning  one 
bndred  and  eighty-five  square  miles  as  the  extreme  productive  area 
of  the  Chesterfield  basin. 

There  exist,  probably,  no  data  by  which  the  depth  to  which  the 
coal  descends  in  this  trough,  can  at  present  be  ascertained*  The 
oatcrop,  on  the  eastern  margin,  rises  at  a  much  higher  angle  than 
timt  on  the  western.  In  the  former,  the  shafts  are  far  deeper  than 
wy  others  in  America.  The  vertical  section  published  by  the  Geo- 
j<^cal  Society  of  Pennsylvania,  in  1835,  is  by  no  means  the  deepest 
in  the  district,  for  there  are  other  pits  which  are  placed  at  a  greater 
distance  from  the  outcrop  of  the  great  mass  of  coal.  Reid's  deep 
pit  at  Chesterfield,  to  which  we  refer,  measures  four  hundred  and 
twelve  feet,  from  the  surface  to  the  granite  floor.  The  following 
^mmary  shows  the  number  of  scams  of  rock,  sandstone,  shales,  and 
<^al,  which  were  penetrated  by  this  shaft.  It  is  to  be  observed,  how- 
ler, that  as  the  strata  were  not  intersected  at  right  angles,  but  at 
*he  inclination  at  which  they  were  cropping  out  to  the  surface,  they 
*fo  proportionately  and  inaividually  of  greater  thickness,  as  repre- 
sonted  in  the  table,  and  traversed  by  the  pit,  than  in  strict  accuracy, 
^^ght  to  be  assigned  to  them. 

The  entire  series,  so  far  intersected,  comprises  ninety-four  beds. 
Forty  of  these,  consisting  of  varieties  of  carboniferous,  micaceous 
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and  argillaceous  shales,  occupy  an  aggregate  of  one  hundred  aod 
thirty-four  feet.     Fifty-one  other  strata  consist  of  granitoid  psam- 
mites,  carhonaceous  sandstones,  white  or  gray  micaceous  gnts  of 
various  degrees  of  texture,  ranging  from  conglomerates  up  to  schis- 
tose sandstone^  and  comprise  a  thickness  of  two  hundred  and  sizt^- 
seven  feet.     At  the  hase  of  the  group  are  two  or  three  coal  beds  with 
intermediate  shales  ;  the  whole  embracing  a  thickness  of  from  eleven 
to  forty  feet  of  coal,  and  even  fifty  feet,  according  to  the  irregulsii- 
ties  in  the  granite  floor. 

As  before  stated,  there  are  other  shafts  which  reach  the  coal  at  t 
deeper  part  of  the  basin  than  at  this  point ;  and  as  the  operatioiu 
are  carried  down  the  slope  of  the  main  seam,  the  works  are  neces- 
sarily  becoming  deeper,  and  the  coal  is  excavated  and  brought  to  the 
surface  at  a  corresponding  increase  of  expense.  Up  to  the  present 
time,  we  believe,  the  eastern  outcrop  alone  is  that  which  is  aknoflt 
exclusively  wrought,  and  owing  to  the  steep  inclination  of  the  coal 
measures,  not  to  a  greater  breadth  than  from  one  half  to  thrqe  quar- 
ters of  a  mile.  The  general  course  of  this  eastern  boundary  u  S. 
24°  W.  or  thereabouts,  and  every  investigation  shows  the  arrange- 
ment to  be  that  of  an  extremely  elongated  trough,  occupying  a  hol- 
low in  the  primary  rocks.  In  the  workings  examined  by  the  present 
writer,  the  coal  was  only  separated  from  the  granite  by  a  bed  of 
about  a  foot  thick,  of  porphyry. 

Some  of  these  deep  mines  contain  a  good  deal  of  water,  and  are 
consequently  attended  with  expense  to  keep  dry ;  for  as  the  Btru^ 
ture  of  this  trough  precludes  the  possibility  of  draining  and  working 
by  the  economical  system  of  adit  levels  or  tunnels,  all  the  water,  as 
well  as  the  coal,  has  to  be  elevated  to  the  surface  by  machinery,  and 
generally,  by  steam  power.  Other  mines  are  comparatively  dry, 
even  in  the  vicinity  of  the  wet  shafts.  This  fact  speaks  conclu- 
sively as  to  the  dislocated  nature  of  the  coal  basin,  near  its  eastern 
margin. 

The  Maidenhead  or  Heath's  mines  are  remarkable  for  their  dry- 
ness, and  no  water  occurs  in  any  of  the  workings :  such,  at  least, 
was  the  case  in  1835,  at  which  time  no  steam  engine  was  needed  for 
pumping.  Some  portion  of  this  freedom  from  water  is  perhaps  attri- 
butable to  the  subsidence  of  old  works. 

The  Black  Heath  mines  were  then  on  fire,  and  could  not  be 
worked. 

The  Bell  workings  had  been  on  fire  for  twenty-five  years,  and  the 
fire  had  advanced  to  the  workings  of  the  Rise  shaft.  They  were  all 
walled  up.  No  flame  arose,  but  a  hot,  smothering  fire  continued, 
year  after  year,  the  heat  from  which  was  sensibly  felt,  at  some  difl* 
tance. 

Only  one  trifling  accident,  it  was  said,  had,  up  to  that  time,  haP" 
pened  from  fire-damp. 

The  Bell  and  Rise  workings,  of  above  four  hundred  feet  depth? 
belonging  to  Mr.  Mills,  gave  way  on  the  Christmas  eve  of  1833. 
Being  a  holiday,  it  was  fortunately  the  cause  of  saving  the  lives  of » 
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many  miners,  who  usnally  worked  there,  at  all  honrs ;  and  it  is 
kable  that  not  a  single  life  was  lost  on  that  occasion,  althonsh 
workmen  were  still  below,  employed  in  pumping,  when  the 
was  giyen.  On  the  succeeding  morning,  the  coarse  of  all  the 
^ound  workings  could  be  traced  on  the  surface,  as  on  a  map, 
I  lines  of  fissure,  running  in  the  san^e  direction,  and  extending 
the  ground. 

olosions  of  fire-damp  have  been  of  occasional  occurrence  in 
mines.  In  March,  1839,  an  explosion  occurred  in  one  of 
I's  pits,  by  which  a  number  of  lives  were  lost,  chiefly  of  coloured 
s,  to  the  number  of  fifty-three  out  of  fifty-six  persons,  who  were 
n  the  mine. 

I  shaft  of  the  mine  was  seven  hundred  feet  deep,  and  the  falling 
;he  earth  was  so  great,  that  suffocation  must  have  ensued  to  all 
scaped  the  fire.  Explosions,  we  are  informed,  occurred  several 
in  the  Maidenhead  pits,  prior  to  this  period,  and  on  these 
ons  several  men  were  Killed  and  burned. 
)at  improvement  in  the  system  of  ventilation  have  been  recently 
dd  in  these  deep  mines.  The  first  accident,  from  this  cause, 
place  about  1817 :  fortunately  the  explosion  occurred  when  the 
9  were  out  at  their  dinner,  about  one  o'clock,  in  the  day. 
L841,  and  preceding  years,  several  accidents  by  explosive  gas 
red  in  Wills's  mines,  by  which  some  lives  were  lost,  and  several 
rere  severely  burnt. 

June,  1844,  an  explosion  took  place  in  one  of  the  Black  Heath 
rhile  four  Englishmen  and  eight  negroes  were  in  it.    According 
statements  of  the  time,  only  one  person  of  this  party  was  taken 
ive. 

y  16,  1854,  a  terrible  explosion  occurred  at  the  Chesterfield 
its,  14  miles  from  Richmond,  Va.  Twenty  men  were  in  the 
the  time,  all  of  whom  were  instantly  killed  but  one,  who  was 
out  alive,  but  dreadfully,  and,  it  is  supposed,  fatally  injured, 
it  was  over  600  feet  deep.  Several  explosions  have  occurred . 
)fore  in  the  same  mine,  and  this  last  accident  was  caused  by 
from  old  damps. 


SUBTERRANEAN  TEMPERATURE. 

){.  W.  B.  Rogers  has  communicated  the  result  of  a  series  of  ob- 
is on  subterranean  temperature,  in  the  Chesterfield  mines.  The 
ision  arrived  at  is,  '^  That  from  the  invariable  plane,  downwards 
^ny  hundreds  of  feet,  the  temperature  augments  at  the  rate  of 
Bgree  for  every  sixty  feet  of  aepth."*  This  result  aOTees  with 
ecorded  by  Professor  John  Phillips,  in  determiningjthe  ratio  of 
dding  temperature  in  the  deep  mine  at  Monk  Wearmouth, 
f  sixteen  hundred  feet  deep.     In  this  case  it  was  also  deter- 

*  Trans.  Asaoo.  American  Geologiits,  Vol.  L  p.  588 

20 


294  UNITED  STATES  OV  AMXSICA. 

mined  that  the  temperature  increased  one  degree  for  every  sixty  feet 
of  depth.* 

In  the  American  Journal  of  Science  and  Arts,  of  July,  1842,  u  a 
'^  Geological  and  Statistical  Notice  of.  the  Coal  Mines  in  the  Ticinit^ 
of  Richmond,"  by  A.  S.  Wooldridge,  President  of  the  Mid  Lothian 
Mining  Company. 

The  principal  mines  then  in  operation,  were  those  of  the  Maiden- 
head or  Black  Heath  company,  by  several  shafts  which  vwry  in  depth 
from  one  hundred  and  fifty  to  six  hundred,  and  even  to  upwards  of 
seven  hundred  feet.  The  coal  from  these  mines  is  of  good  qnalitj, 
and  averages  thirty-six  feet  in  thickness. 

To  the  north  of  these  are  Wills's  pits.  A  shaft  here  is  about  fov 
hundred  feet  to  the  bottom ;  from  whence  two  inclined  planes,  fol- 
lowing the  slope  of  the  seam,  are  conducted,  so  as  to  increase  tiM 
depth  of  the  mine,  about  three  hundred  feet  more.  The  coal  is  hm 
thirty  feet  thick. 

The  Gowrie  pit  is  four  hundred  and  sixty  feet  deep — ^the  coal  only 
six  feet.  There  are  various  other  workings  in  this  region,  the  shafte 
of  which  vary  from  one  hundred  and  fifty  to  four  hundred  feet  deep. 

The  Mid  Lothian  Company's  mines  lie  to  the  south  of  the  Maiden* 
head  mines.  Coal  was  struck  here  in  1889,  in  a  shaft,  at  the  depth 
of  seven  hundred  and  twenty-two  and  a  half  feet.  The  coal  itf 
thirtj-six  feet  thick,  and  the  sump  below  the  coal  being  sixteen  uA 
a  half  feet  deep,  the  entire  depth  of  the  shaft  is,  therefore,  serea 
hundred  and  seventy-five  feet.  The  coal  inclines  to  the  westward  at 
an  angle  of  thirty-five  degrees,  and  in  some  places  is  full  fifty  feet 
thick,  owing  to  the  uneven  configuration  of  the  bottom  rock,  as  wtf 
observed  in  other  places. 

Mr.  Wooldridge  states  that  large  quantities  of  inflammable  gs8 
are  constantly  thrown  out  from  the  coal  in  this  mine,  and  great  care 
is  taken  to  prevent  the  disastrous  consequences  of  an  explosion. 

Our  limits  do  not  allow  us  to  follow  the  details  further.  It  appears 
that  many  new  collieries  are  brought  into  operation,  and  a  number 
of  others  are  either  exhausted  or  have  failed  from  pecuniary  or  othtf 
difficulties. 

It  seems  almost  certain  that  the  bituminous  coal  of  Richmond, 
being  of  an  age  not  older  than  the  Oolitic  or  Jurassic  period,  par- 
takes inevitably  of  the  defects  of  the  coal  of  that  period,  and  can 
never  attain  to  the  rank  of  the  better  class  of  bituminous  coals  in  the 
United  States,  any  more  than  the  Yorkshire  coals  of  the  same  age 
in  England.  Its  chief  excellence  consists  in  being  a  good  grate  coal 
for  domestic  use. 

At  a  meeting  of  the  American  Association  for  the  advancement  of 
Science,  May,  1854,  Mr.  H.  R.  Schoolcraft  brought  forward  a  paper 
on  the  Dora  coal  formation  of  Virginia,  which  was  answered  by  Prof* 
W.  B.  Rogers,  a  brief  summary  of  whose  remarks  on  the  subject  ^e 
beg  leave  to  subjoin : — 

*  Philoiophical  Magazine,  Dec.  1844. 
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**  Thia  Dora  bed  was  no  new  discovery.  Twenty  years  ago  it  was 
explored.  It  lies  some  16  miles  from  Staunton,  in  Virginia.  It  was 
a  thin  and  illosiye  ooal-bed.  Humours  of  its  wealth  had  often  stimu- 
lated speculators  to  their  ruin.  Companies  had  often  been  formed 
with  the  intention,  first,  of  working  the  stock ;  and  second,  possibly, 
of  working  the  coal.  The  section  that  he  had  seen  was  worthless. 
He  had  heard  of  a  seam  of  it  fifteen  feet  thick.    But  the  rocks  are 

eed  up  topsy  turvy.  The  older  Silurian  rock  overlaps  the  carboni- 
'008  limestone.  The  rock  that  we  are  accustomed  to  designate  as 
number  two,  rides  over  number  ten,  and  all  between  have  entirely  dis- 
ftppeared.  In  one  place  the  coal  seam  was  four  inches,  in  another  four 
feet  thick,  and  in  others  you  might  call  it  fifteen  or  twenty  feet  thick 
rf  shale  and  coal,  according  to  the  direction  of  your  measurement. 
When  one  falls  upon  one  of  these  rich  pockets,  the  rumour  flies,  and 
die  proximity  to  market  makes  up  a  fever  of  excitement.  He  did 
not  affirm  that  it  was  worthless,  but  in  the  lack  of  definite  data,  and 
vith  no  adequate  sections  of  it,  he  anticipated  no  large  resource  of 
cod  firom  the  Dora  bed." 


PRICE  OF  COAL  AT  THE  MINES. 

The  various  circumstances  attending  the  quality,  locality,  &c., 
affect  correspondingly  the  prices,  and  render  it  unsafe  to  quote  any 
statements,  that  may  be  considered  as  representing  an  average. 

In  1836,  it  was  stated  that  the  coal  proprietor  could  deliver  coal 
tt  Richmond,  twelve  miles,  at  fifteen  or  sixteen  cents  a  bushel, 
diipped  on  board.  This  appears  to  be  a  high  estimate  when  compared 
inu  the  Alleghany  coal  which  is  brought  by  canals,  from  two  hun* 
dred  and  fifty  to  more  than  three  hun(&ed  miles,  and  sold  in  Phila- 
delphia for  eighteen  cents  per  bushel. 

ix  1838,  in  the  National  Foundry  report,  it  was  stated  that  ^^  coal 
could  be  fiimished  and  pay  a  reasonable  profit  to  the  collier,  at  ten 
cents  per  bushel  on  the  north,  and  twelve  and  a  half  cents  on  the 
Booth,  side  of  James's  river,  =  ^2.80  to  $3.50  per  ton. 

In  1846,  Richmond  coal  obtained  from  twenty  to  twenty-two  cents 

E  bushel,  in  Philadelphia,  which  was  two  or  three  cents  per  bushel 
Jier  than  Alleghany  bituminous  coal. 

The  average  annual  amount  of  Bichmond  coal  received  in  the  port 
of  Philadelphia,  in  the  six  years,  from  1824  to  1829,  was  124,305 
bushels,  or  4,143  tons. 

The  average  annual  amount  imported  into  Boston  during  seven 
years,  from  1835  to  1841,  inclusive,  was  162,552  bushels,  or  5805 
tons.  The  entire  importation  of  American  bituminous  coal  into  Bos- 
ton was  diminished  to  little  more  than  4000  tons,  in  1847. 

QUALITY. 

Some  analysis  of  the  Chesterfield  coals  will  be  found  in  the  appen- 
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diz.  They  were  also  subjected  to  the  scrutinLzmg  inTCStieation  of 
Prof.  Johnson,  in  1844.  The  number  and  species  of  American 
coals*  experimented  upon  were  about  for(^ ;  and  we  find,  from  the 
tables  of  results  furnished  in  the  Report,  that  the  Chesterfield  ocmJi^ 
tftken  from  four  different  pits,  ranked  as  follows : 

X  Numbers. 

Rank  in  the  order  of  their  relative  weights,         -  10  27  82   40 

"                 "      of  rapidity  of  ignition,             -  8  18  16    20 

"                 "      of  completeness  of  combustion,  6  12  16   28 

of  evaporative  power  under 

equal  weights,         -            -  20  22  26   29 
of  evaporative  power  under 

equal  bulks,            -           -  24  27  28  80 
of  evaporative  power  of  com- 
bustible matter,      -            -  22  28  26  83 
"                 "      of  freedom  from  waste  in  burn- 
ing,           -            .            .  20  26  27  28 

of  freedom  from  tendency  to 

clinker,       -  -  -    20    26    28  29 

of  maximum  power  under  given 

bulks,         -  -  -    26    27    28  81 

"  "      of  maximum  rapidity  of  evapo- 

ration,       -  -  -      1    16    26  89 


CLOVER  HILL   COAL   MINES. 

In  1845,  the  Clover  Hill  Railroad  Company  constructed  a  road 
from  a  shipping  point  on  the  Appomattox  river,  near  Fredericksburg, 
to  what  was  then  a  new  coal  region,  but  is  ascertained  to  be  an  ex- 
tension of  that  which  had  been  long  known  and  worked,  in  a  north- 
east direction.  These  mines  are  about  fourteen  miles  south  of  the 
most  southerly,  previously  wrought,  and  there  is  a  space  of  ten  to 
twelve  miles  oetween  the  two  regions,  in  which  no  mines  are  yet 
opened,  but  in  which  the  coal  measures,  and  in  fact,  coal,  is  known 
to  exist  in  a  greater  or  less  extent,  although  it  has  never  been  ex- 
plored. The  general  impression,  among  colliers,  is,  that  the  coal  is 
co-extensive  from  one  end  of  the  field  to  the  other,  and  some  even 
extend  their  views  further  south,  and  place  it  in  North  Carolina 
where  the  coal  is  found  west  of  Raleigh.  The  Clover  Hill  portion  ot 
the  field  has  been  practically  opened  to  commerce  only  during  1846 
and  1847.  The  coal  is  not  shipped  at  Richmond,  but  at  twenty 
miles  distant  near  City  Point,  at  the  mouth  of  the  Appomattox  river. 
Consequently  it  is  not  included  in  the  Richmond  returns,  and  the 
amount  is  additional  to  the  Richmond  reports. 

Wo  are  informed  by  J.  Hopkins,  Esq.,  that  since  the  completioi^ 
of  the  road,  up  to  the  1st  October,  1847,  there  has  been  sent  by 

*  Report  to  the  Navy  Department  of  the  United  States  on  American  Coals,  by  W'  ^ 
Johnsoni  1844. 
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2,187,000  bushels  of  coal,  besides  some  sent  by  other  con- 
;  of  which  1,592,830  bushels  have  been  shipped  for  northern 
;rn  ports ;  the  remainder  was  consumed  m  Richmond  and 
rg.  The  business  of  1847  is  at  the  rate  of  1,500,000  bushels 
0  tons,  and  is  increasing.  It  will  probably  exceed  2,000,00J[) 
)r  71,000  tons  in  1848. 


PRODUCTION. 

10,  the  Congressional  return  of  the  annual  production  of  this 
was  80,6.71  tons.  By  a  subsequent  return  to  the  Virginia 
re,  it  appears  that  the  quantity  of  bituminous  coal  raised 
ween  the  years  1822  and  1841,  inclusive,  was  forty-nine 
of  bushels  =  1,750,000  tons,  being  at  the  average  rate  of 
ohs  per  annum,  for  twenty  years.  Th,e  expense  of  raising 
was  stated  to  be  ^1.12  per  ton,  or  four  cents  a  bushel. 

Table  of  Annual  Shipments  of  Virginia  Coah 

chmond  exclusive  of  the  home  consumption.  The  original 
s  are  in  bushels,  a  pernicious  custom  which  should  be 
led,  but  for  convenience  of  reference  we  have  reduced  them 
3  of  2240  lbs.,'*'  as  in  all  cases  where  measures  are  quoted 
i  of  weight. 


Tons. 

Tears. 

Tons. 

• 

Tears. 

Tons. 

Tears. 

Tons. 

48,214 
59,857 
79,214 
89,357 

1830 
1832 
1834 
1836 

91,786 
117,857 
110,714 
110,714 

1838 
1839 
1840 

96,428 
85,714 
78,571 

1841 
1842 

71,071 
65,750 

V 

e7,  the  Clover  Hill  mines  furnished  at  the  rate  of  53,000 
)ar,  as  before  mentioned,  in  addition  to  that  from  the  Ghest- 
listrict. 

it  prices  of  coal  at  Richmond,  January  1st,  1848.t 

:eld  coal,  10  cts.  to  18  cts.  per  bushel — $2.80  to  85.04  per  ton. 
ver  Hill  coal,        20  cts.        "  85.60  « 


tation  of  Virginia  coal  into  Boston. 

6     - 
0     - 


183,352  bushels. 
63,416      « 


9r  of  the  Treasarj.    Also  Hant's  Merchant's  Magaiinei  Vol.  VIIL  p.  548. 
ond  Newspapers. 


298  UNITED  STATES  OV  AMXRIOA. 


IRON  MANUFACTURE   OF  EASTERN  VIR- 
GINIA. 

In  the  entertaining  diary  of  Colonel  Byrd,  written  between  the 
years  1728  and  1736,  but  first  printed  in  1841,  occur  some  corioiu 
and  interesting  details  of  the  iron  works  of  that  period.  There  were 
in  1732,  four  furnaces  in  Virginia ;  but  at  that  time  no  for^  hid 
been  erected  in  this  colony ;  although  a  very  good  one  was  uen  in 
operation  for  making  bar  iron,  at  the  head  of  the  bay,  in  Maryland. 
^'It  was  feared  that  the  English  parliament  would  soon  forbid  us  that 
improvement ;  lest,  after  that  we  should  go  farther,  and  mannfiujtm 
our  bars  into  all  sorts  of  iron  ware,  as  they  already  do  in  New  Ens- 
land  and  Pennsylvania.  Nay  it  was  questioned  whether  we  Axm 
bo  suffered  to  cast  any  iron,  which  they  [the  English]  can  do  them- 
selves at  their  furnaces/' 

Colonel  Spotswood,  who  furnished  Colonel  Byrd,  in  1732,  with 
much  practical  information,  was  not  only  the  first  in  Virginia,  but 
the  first  in  North  America  to  erect  a  blast  furnace  [about  171&] 
He  stated  that  *'  they  ran,  altogether,  upon  bloomeries  in  New  Big- 
land  and  Pennsylvania,  till  his  example  had  made  them  attempt 
greater  works.  In  the  latter  colony,  they  have  so  few  ships  to  carrf 
their  iron  to  Great  Britain,  they  must  be  content  to  make  it  only  for 
their  own  use.  The  four  furnaces  then  at  work  in  East  "^nij^ 
circulated  a  great  sum  of  money,  for  provisions  and  all  other  neoee- 
saries,  in  the  adjacent  counties.  They  are,  besides,  a  considerable 
advantage  to  Great  Britain,  because  it  lessens  the  quantity  of  foreign 
bar  iron,  heretofore  imported  there,  and  paid  for  in  silver.  On  m 
contrary,  all  the  iron  they  receive  from  the  plantations  they  pay  for 
in  their  own  manufactures,  and  send  for  it  in  their  own  shipping." 

Colonel  Spotswood  also  erected  an  air-furnace  at  MassaponnX) 
which  he  brought  to  perfection,  and  was  able  to  furnish  the  vlole 
country  with  all  sorts  of  cast-iron,  as  cheap  and  as  good  as  evercaoi 
from  England."* 

In  1750,  a  bill  was  passed  in  parliament  for  the  repeal  of  the 
duties  on  the  pig  and  bar  iron  made  in  the  British  colonies  of 
America;  but  the  interest  of  the  iron  manufacturers  in  Great  Britiin 
prevailed  so  far,  as  to  add  to  the  bill  a  clause,  prohibiting  the  ere^ 
tion  of  any  mill  or  other  engine  for  slitting  or  rolling  of  iron,  or  any 
plating  forge,  to  work  with  a  tilt  hammer,  or  anv  furnace  for  makiDg 
steel ;  for  it  was  feared  that  the  colonies  mignt  interfere  with  the 
manufactures  of  their  mother  country. 

In  1775,  the  American  war  with  England  broke  out,  and,  at  its 
termination,  a  new  era  commenced  in  the  history  of  the  American 
iron  trade.f 

*  Westorer  Manasoripts,  1841. 

t  Scrivenor'B  History  of  the  Iron  Trade. 
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VIRGINIA. 

[0KITES  IN  SANDSTONE  NEAR  FBEDEBICESBURG,  OF  THE  OOLITE  AGE. 

In  1834|  the  Geological  Society  of  Pennsylvania,  published  in 
leir  first  volume  a  paper,  communicated  by  the  author  of  this  work, 
i  the  Lignites  of  the  secondary  horizontal  strata  of  Fredericksburg, 
scompanied  by  six  lithographed  figures  of  plants.  These  lignites 
re  in  no  place  in  sufficient  abundance  to  constitute  a  seam  or  bed, 
inch  less  a  workable  bed;  but  as  interesting  specimens  of  silicified 
lasses  of  wood,  and  fragments  even  of  large  trees,  which  reminded 
!  of  those  of  the  Portland  rock  of  the  South  of  England;  besides  an 
ifinite  number  of  impressions  and  carbonized  remains  of  more  deli- 
fcte  varieties  of  plants,  that  are  not  undeserving  of  a  passing  notice. 

On  looking  over  the  imperfectly  defined  series  of  these  plants,  it 
ill  be  seen  that  they  are  all  cryptogamous,  cellulares,  or  acotyle- 
ones,  with  the  exception  of  Thuytes;  and  that  they  belong  to  genera 
>me  of  whose  species  are  distributed  abundantly  amongst  the  coal 
Bffetation  of  all  parts  of  the  world.  These  species,  however,  appear 
)  De  new;  that  is,  they  do  not  belong  to  the  carboniferous  period. 
fne  approaches  to  the  oolite  period,  and  the  consideration  given  to 
lis  group  of  plants  led  to  the  conclusion  that  they  were  ^^  perhaps 
oeval  with  the  oolites." 

The  large  broken  masses  of  silicified  wood  are,  unquestionably, 
nnains  of  vasculares,  or  dicotyledonous  plants  or  trees,  no  member 
f  which,  we  believe,  has  yet  been  observed  in  our  ancient  coal  vege- 
fction.  These  resemble,  somewhat,  the  silicified  wood  of  the  Portland 
olite ;  and,  like  them,  exhibit  no  marks  of  perforation  by  the  teredo. 

It  must  be  observed,  that  all  the  genera  to  which  we  have  assigned 
le  fossil  plants  of  Fredericksburg,  occur  in  the  oolitic  group  of  Eu- 
)pe.  For  this  fact  we  have  the  testimony  of  M.  A.  Brongniart ;  of 
aussure,  Phillips,  Murchison,  De  la  Beche,  and  many  others.  Mr. 
Futtall  has  described  silicified  wood,  near  the  James  River,  having 
baracters  resembling  those  we  have  mentioned  at  Fredericksburg.* 

If  we  mistake  not.  Professor  W.  B.  Rogers  has  also  satisfied  him- 
5lf  that  the  date  of  the  Fredericksburg  sandstone  "is  referable  to 

lat  of  the  oolite,  "t 

The  geological  and  topographical  position  of  this  lignite  sandstone 
immediately  beneath  the  older  tertiary  formation,  and  superficially 

♦  Trans.  Oool.  Soc.  of  Ponna.,  1831. 

t  Proceedinga  Acad.  Nat.  Soienoes,  Philad.,  January,  1842. 
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occupies  a  belt  immediately  west  of  it,  overlying  the  primary  rods 
of  Fredericksburg  and  Petersburg.* 

Between  Fredericksburg  and  Ricbmond,  lignite  and  thin  seams  of 
impure  bituminous  coal,  according  to  the  State  Surveyor,  are  of  fre- 
quent occurrence  in  these  feldspathic  sandstone  beds,  provisionally 
termed  *^  upper  secondary  stone, '  which  are,  in  many  places,  largely 
intermingled  with  dark  coloured  micaceous  slates  and  bitaminons 
shales. 


PETROLBUM. 

In  the  valley  of  the  Little  Kanawha,  about  six  miles  from  ihemoitli 
of  Hew's  River,  is  a  spring  from  which  from  fifty  tOi  a  hundred  bl^ 
rels  of  petroleum  are^  annually  collected.  Petroleum  also  rises  in 
nearly  all  the  wells  in  the  salt  region  of  the  Kanawha. 

*  See  alBo — The  Virginia  AnxiiiAl  State  Report,  1840,  pp.  27  and  35.    Ameriean  Jooml 
of  Science,  VoL  XXIX.  p.  80. 
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V.    KENTUCKY   DIVISION 

OF  THE  GREAT  ALI^EGHANY  COAL-FIELD. 

superficial  coal  area  "witliin  this  State  we  have  computed  at 
iquare  miles. 

3Ssor  Mather  compated  it  at  only  seven  thousand,  which,  if  we 
ie  the  workable  or  productive  ^rea  of  coal  alone,  would  be 
ople.  In  1837,  an  address,  recommendatory  of  a  State  geologi- 
vejy  was  made  by  Mr.  Trimble  to  the  Kentucky  legislature.* 
)equence  of  this  movement,  Professor  Mather  was  mstructed 
e  a  geological  reconnoisance  of  the  state,  which  was  accom- 

the  following  year,  1838.  Since  that  time,  no  further  pro- 
) wards  a  more  detailed  survey  has  been  made,  and  our  inf or- 
is less  ample  than  it  could  be  desired, 
congressional  return  from  Kentucky,  1841,  shows  that  she 
in  1840,  58,8167  bushels,  or  21,000  tons  of  coal,  an  amount 
)W  the  actual  production. 

e  appear  to  be  several  qualities  of  coal  here.  The  ^^main 
which  extends  from  Pittsburg  to  Wheeling  through  Virginia, 
to  reach  Sandy  river  at  the  boundaiy  of  this  state,  but  does 
iS  into  it,  or  extend  but  a  very  short  distance,  southward. 
]!annel  coal,  several  seams  are  said  to  be  found  on  the  Ken- 
iver,  and  the  quality  is  highly  commended, 
'ly  all  the  coal  brought  into  use  in  Kentucky  is  reported  to  be 
description  called  Cannel.  It  is  slightly  bituminous,  but 
cakes  in  burning.  Its  analysis  seems  to  ally  it  to  the  dry  or 
tuminous  coal  of  the  Cumberland  mountain,  described  by  Dr. 

Trimble  details  some  experiments  made  by  steam-boats  on  the 
rom  which  it  was  ascertained  that  the  daily  expense  of  fuel, 
nineral  coal  was  used,  was  less  than  one  half  that  of  cord- 


hundred  and  fifty  steamboats,  using  twenty 
rds  of  wood  in  the  twenty-four  hours,  and 
nning  two  hundred  days  per  annum,  will  con- 
me  an  amount  of  wood,  whose  value  at  $2  50 
r  cord,  would  be  -  -  -  -  -  J4,500,*00 
he  use  of  coal,  during  the  same  time,  and  pro- 
cing  similar  effect 1,500,000 

Annual  saving        $8,000,000 

*  Hon.  D.  Trimble;  Report  on  the  ooal  and  iron  trade  of  Kentucky,  1837. 
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The  price  of  this  coal  at  Lonisville,  1844,  was  seven  and  a  half 
cents  per  bushel,  by  the  boat  load,  equivalent  to  two  dollars  and  tea 
cents  per  ton. 

Mr.  Mather's  report  (1838)  to  which  we  shall  now  more,  par- 
ticularlj  advert,  states  that,  at  that  time,  at  least  one  million  of 
bushels  [35,714  tons]  were  annually  sent  to  market  from  the  mines 
on  the  principal  rivers. 

He  estimates  that  the  coal  formations  of  Kentucky  cover  twelye 
thousand  square  miles,  of  which  seven  thousand  square  miles  contain 
workable  coal  beds.  , 

The  coal  is  of  three  varieties — 

1.  Bituminous — Caking  coal. 

2.  do.  but  not  adhesive. 

8.  Cannel;  or  Splint  coal — Steam  coal. 

Besides  the  million  bushels  which  descend  the  principal  riven, 
about  two  millions  more  are  consumed  in  the  iron  and  salt  works  of 
the  state  ;  thus  amounting  to  107,143  tons.  This  shows  the  fallacy, 
we  have  before  pointed  out,  of  the  census  returns,  which,  two  or  three 
years  afterwards,  when  the  production  was  greater,  only  indnded 
21,000  tons. 

The  use  of  coal  for  steamboats,  the  reporter  urges,  is  increasiDg 
rapidly,  and  its  recommendations,  for  that  purpose,  are  principtUj 
thes( 


1.  It  makes  a  more  uniform  and  more  easily  regulated  fire  than 
wood. 

2.  The  economy  in  the  use  of  coal,  over  wood,  is  three-fifths. 

3.  The  weight  of  equivalent  quantities  of  coal  and  wood  is  as  one 
to  three.    ' 

4.  The  bulk  do.  do.  as  one 
to  nine. 

5.  The  labour  and  expense  do.  putting  on  board,  as  oi^e 
to  four.* 

The  geologist  enumerates  a  great  many  details  and  localities  vithi^ 
the  Kentucky  region  where  coal  prevails. 

The  Cannel  coal,  on  the  bank  of  the  Kentucky  river,  occupies  ^ 
bed  of  four  feet  thick,  of  which  about  three  feet  are  of  this  variety? 
the  remainder,  or  upper  part,  being  common  bituminous  coal.         ^ 

The  bituminous  coal  seams  of  A^entucky  appear  seldom  to  excee^ 
three  feet  thick,  and  in  general  are  of  less  oimensions.  They  ar^^ 
however,  accompanied  throughout  the  entire  extent  of  the  coal  fields 
by  the  valuable  mineral,  argillaceous  carbonate  of  iron.  Mr.  Mather'^ 
calculation  is  that  it  averages  one  yard  thick  over  the  whole  12,00^ 
square  miles ;  equivalent  to  38,400  millions  of  tons :  "  a  quantity 
sufficient  to  supply  a  ton  of  iron,  annually,  to  every  individual  in  th^ 

•  Eobert  Triplett's  CirouUr. 
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United  States,  [the  population  being  then  fifteen  millions,]  for  2,560 
years."  Bat  we  have  stated  that  not  more  than  7,000  to  9,000 
square  miles  contain  workable  coal  beds.  If  such  an  amount  of  iron 
ore  really  exists  as  three  feet  in  thickness,  under  the  entire  area  of 
the  coal-field,  it  far  exceeds  anything  of  the  kind  in  any  other  region 
we  are  familiar  with  in  the  United  States ;  for  rich  as  the  States  are 
in  this  mineral,  in  the  aggregate,  the  supply  from  the  carboniferous 
strata,  appears  to  be  but  feeble  and  uncertain ;  although  the  defici- 
ency seems  amply  compensated  for  in  the  immense  supply  of  hema- 
tite furnished  by  the  subjacent  limestone  series. 


VI.   OHIO   DIVISION 

OF  THE  GREAT  ALLEGHAKY  COAL-FIELD. 

The  superficial  coal  area  within  this  State  we  have  computed  at 
11,900  square  miles. 

At  what  period  the  principal  deposits  of  mineral  coal  became 
known  is  uncertain.  On  the  ratification  of  the  treaty  of  peace  in 
1763,  Colonel  Croghan  was  the  first  agent  deputed  by  the  British 
Kovemment  to  descend  and  explore  the  Ohio,  and  conciliate  the 
udian  occupiers.  His  private  journal,  which  was  only  published  in 
1831,  makes  no  allusion  to  coal  in  this  state,  but  he  especially  noted 
Ae  beds  of  coal  on  the  banks  of  the  Wabash.*  It  was  certainly 
howD  shortly  afterwards ;  for  in  Captain  Hutchins'  map,  published 
^  London  in  1777,  we  observe  that  coal  mines  are  marked  on  the 
Western  side  of  the  Ohio  river. 

Occasional  notices  of  portions  of  the  Ohio  coal  region,  and  certain 
local  developments  therein,  have  long  aso  appeared. 

In  1835,  an  elaborate  article  was  publishea  in  Silliman's  Journal 
of  Science,  "on  the  bituminous  coal  deposits  of  the  valley  of  the 
Ohio,"  by  Dr.  S.  P.  Hildreth.  It  furnished  some  useful  details  of 
ooal  operations  and  statistics,  in  this  and  the  bordering  States.  This 
memoir  was  illustrated  by  a  ^reat  many  wood  cuts  of  fossil  remains, 
local  sections,  and  a  geological  map  of  the  Ohio  valley,  including 
parts  of  Pennsylvania,  Virginia,  and  Ohio.  The  geological  investi- 
S^tions  set  on  foot  in  those  States,  by  direction  of  their  local  govern- 
ments, have,  in  great  measure,  already  superseded  Dr.  Hildreth's 
memoir.  Nevertheless,  as  the  work  of  an  individual  explorer,  unas- 
sisted by  the  official  patronage  and  the  treasuries  of  those  States,  it 

«  Monthly  JourzuJ  of  Geology,  VoL  L 
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is  deserving  of  honourable  mention,  as  a  serviceable  contribation  to 
American  geology. 

It  has  been,  not  nnfrequentlj,  observed,  in  relation  to  the  State 
surveys,  that  they  have  more  regard  to  technical  and  theoretical 
geology,  than  to  practical  and  industrial  results.    In  this  light,  it 
has  been  argued,  these  State  surveys  have  somewhat  failed  m  the 
utilitarian  results  expected  from  them.     Perhaps  it  were  scarcely 
fair  to  unite  all  these  multifarious  duties  in  the  same  party.     Geolo- 
gists are  commonly  occupied  with  duties  sufficiently  onerous  anf[ 
laborious  in  their  specific  departments,  and  in  investigations  over 
fields  heretofore  little  trodden  by  men  of  science,  to  make  much  pro- 
gress in  economic  and  statistical  researches.      It  were  better,  no 
doubt,  that  these  distinct  subjects  of  inquiry  were  divided,  or  that 
they  should  follow  each  other.     On  the  whole,  we  think  we  are  not 
far  wrong,  in  the  belief,  that  the  American  geological  surveys  do,  in 
point  of  fact,  contain  more  details  of  statistical^  commercial  and  in- 
dustrial utility,  than  can  be  found  in  the  geological  reconnoissanoes 
and  memoirs  of  any  other  country. 

But  to  return  to  that  of  Ohio.  The  attention  of  the  legisktore 
having  been  called  to  the  subject  by  the  governor,  a  select  committee 
reported  on  so  much  of  his  Excellency's  message  as  related  to  a  geo- 
logical survey  of  the  State. 

JProfessor  W.  W.  Mather,  in  association  with  Dr.  J.  Locke,  and 
other  competent  assistants,  commenced  the  survey,  and  one  report  of 
their  joint  labours  appeared  in  1837,  and  another  in  1838.  As  the 
reports  of  the  former  gentleman  are  always  characterized  by  special 
attention  to  economic  geology,  those  of  Ohio  furnish  a  large  amount 
of  important  statistics,  from  which  many  of  the  following  notes  are 
derived. 

From  the  magnitude  of  this  coal  field,  which  comprises  one-third 
of  the  entire  area  of  the  State — ^bordered  by  the  Ohio  river  for  three 
hundred  miles,  and  intersected,  longitudinally  and  centrally,  by  the 
Ohio  and  Erie  Canal — it  will  readily  be  perceived  that  its  coal  mines 
must  bo  classed  with  the  most  prolific  sources  of  local  productive  in- 
dustry. 

In  the  words  of  the  reporter,  "  it  is  estimated  that  about  twelve 
thousand  square  miles  are  undoubtedly  underlain  by  coal,  and  fivo 
thousand  by  workable  beds  of  that  valuable  mineral."  This  estimate 
appears  to  be  a  very  fair  one,  and  precludes  all  misapprehension  as 
to  the  available  amount. 

The  physical  features  of  the  country  are  favourable  to  the  voA- 
ing  of  these  horizontal  coal  strata,  by  the  simple  means  of  adit 
levels;  and  it  will  be  long  ere  the  wants  of  the  community  callftr 
another  system  of  working,  either  by  steam  power,  deep  shafts,  or 
costly  machinery. 

"  Probably  a  mean  thickness  of  six  feet  of  coal,  capable  of  being 
worked,  over  five  thousand  square  miles,  is  a  moderate  estimate  of 
our  resources  in  this  combustible."*    According  to  certain  data, 

♦  First  Annual  Beport,  by  W.  W.  Mather,  pp.  5,  6.   1837. 
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)  now  beneath  the  surface  of  these  five  thousand  square  miles, 
ousand  millions  of  tons  of  coal.  In  the  ordinary  method  of 
bion,  in  these  cases,  we  may  safely  estimate  that  at  least 
hree  thousand  millions  of  tons  are  available.  Could  we  con- 
a  demand  for  Ohio  coal  as  large  as  five  millions  of  tons  per 
there  will  be  an  annual  supply  unexhausted  until  the  termi- 
f  four  thousand  six  hundred  years. 

I  second  annual  report,  the  author,  after  revising  the  geolo- 
;a  which  form  the  basis  of  this  computation,  affirms,  that  from 
'mation  subsequently  acquired,  in  1838,  he  felt  not  only  jus- 
sustaining  the  foregoing  statement,  but  in  materially  enlarg- 
)r  it  had  been  proved  by  later  investigations,  that,  in  some 
t  the  coal  was  from  twenty  to  thirty  feet  thick,  in  the  aggre- 

e  official  report  to  Congress,  in  1841,  it  appears  that  there 
sei  within  the  State  in  1840,  125,478  tons  of  bituminous 
iploying  four  hundred  and  thirty-eight  workmen,  and  ((46,775 
il. 

38,  the  quantity  produced  was  estimated  at  107,100  tons. 
)hio  geologist  urged  the  substitution  of  mineral  coal  for  the 
'  charcoal,  in  iron  works.  It  had  already  been  partially 
by  means  of  a  mixture  of  the  two  kinds  of  fuel.  The  Ohio 
roved  to  make  excellent  coke ;  and  in  that  state  is  used  in 
oportions  with  the  charcoal.  In  effective  result,  it  is  ascer- 
;hat  an  increased  make  of  iron  occurs ;  equal,  it  is  affirmed, 
'-three  per  cent. 

)rice  of  coal  here,  as  elsewhere,  fluctuates  according  to  the 
It  is  considered  to  be  worth  four  cents  per  bushel  at  the 
production ;  and  after  being  conveyed  one  hundred  miles,  to 
s  of  Cleveland  and  Erie,  it  usually  sells  for  fourteen  to  six- 
its  per  bushel;  and,  at  more  distant  points,  it  produces 
cents  per  bushel ;  equivalent  to  from  three  to  five  dollars 
at  the  places  of  consumption,  according  to  the  distance  of 
tation ;  even  reaching  as  high  as  ten  or  twelve  dollars  at 
leans. 

rdinary  charcoal  furnaces  in  Ohio  require  a  command  or  re- 
f  from  two  thousand  to  five  thousand  acres  of  woodland,  to 
im  constantly  supplied.  Now,  with  six  feet  of  coal  beneath 
ground  upon  which  the  furnace  is  erected,  the  produce  of 
f  an  acre,  annually,  would  be  needed,  while  its  surface  would 
w  timber,  or  be  under  cultivation.  Such  are  the  different 
lances  which  attend  the  two  descriptions  of  fuel, 
all  districts  which  are  covered  with  primeval  forests,  Ohio 
;  continue  to  make  use  of  wood  for  domestic  use,  until  it  be 
)d,  or  shall  become  more  expensive  to  procure  than  coal, 
undred  and  four  thousand  three  hundred  and  twelve  tons  of 
e  consumed  in  the  iron  works  of  Ohio,  in  1840. 

*  Seoond  Report,  1838,  p.  7. 
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Baw  bituminous  coal  has  at  length  [1846]  been  solely  employed 
in  a  blast  furnace  in  this  State,  at  Poland,  on  the  Mahoning  iiTer. 
This  is  the  first  American  furnace  in  which  pig-iron  has  been  so 
made. 

At  Carr's  Run,  one  hundred  and  sixt^  miles  below  Wheeling,  and 
two  hundred  and  four  miles  above  Cincinnati,  an  important  seam  of 
coal  is  mined,  and  this  fuel  is  supplied  to  the  steamers  as  they  pass 
along  the  Ohio  river.    It  is  dug  almost  at  the  water's  edge ;  and, 
consequently,  the  cost  of  transportation  is  a  mere  trifle.     The  price 
of  the  coal  is  generally  six  cents  a  bushel.    In  regard  to  qaaUt]^! 
this  is  a  lighter  and  drier  coal  than  that  of  Wheeling;  being  less  bi- 
tuminous and  less  adapted  to  the  uses  of  the  blacksmith ;  but  it  is 
better  approved  for  steamboats  and  for  reverberator^  furnaces.  The 
same  vein  is  worked  on  the  Kentucky,  or  opposite  side  of  the  riTer. 

Ohio  Coal  raued.* 

Tosit 

1840 104,312 

1848 108,860 

1847 181,600 

1848 227,104 

The  principal  points  of  coal  mining  in  Ohio  are  Tallmadge,  Sob- 
mit  county;  romeroy,  Meigs  county;  Nelsonville,  Athens  countj; 
and  the  same  points  in  Stark  and  Coshocton  counties.  The  amount 
brought  to  market  from  these  several  points  in  1850-51,  was  as  fol- 
lows :    Total  in  bushels,  6,489,299. 

CAPACITY. 

Professor  Briggs  divides  the  Ohio  coal  district  into  two  geological 
series  ;  the  higher  and  the  lower  group.f  The  lower  series  embraces 
but  a  portion  of  the  main  area  towards  the  east,  in  Jackson,  Scioto, 
and  Lawrence  counties.  In  these  he  has  observed  three  workable 
beds  of  coal.  "  The  aggregate  thickness  may  be  safely  estimated  at 
from  ten  to  twelve  feet."  The  gross  quantity  of  tne  coal  beneath 
this  area,  which  is  represented  to  be  two  hundred  and  fifty  square 
miles,  is  computed  to  be  two  thousand  two  hundred  and  fifty  millions 
of  tons ;  which,  upon  the  ordinary  method  of  computation,  and  pre* 
suming  that  it  is  accessible  to  the  miner,  maybe  reckoned  abont 
seventeen  hundred  millions  of  tons,  of  available  coal.  It  would  be 
more  prudent,  however,  not  to  extend  the  estimate  beyond  fifteen 
hundred  millions.  It  is  but  right  to  add  here,  that  a  more  detailed 
examination,  subsequently,  led  the  reporter  to  enlarge  his  computa- 
tion to  three  thousand  millions  of  tons.| 

In  the  Ohio  second  annual  report,  is  an  account  of  the  coal  of 

♦  Cincinnati  Atlas. 

t  Briggs 'a  First  Report,  as  Assistant  Geologist,  1837. 

X  Briggs  in  Second  Report  of  Ohio,  p.  41.    1838. 
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kingnm  county,  through  which  the  riyer  of  that  name  passes. 
e  are  six  workable  beds ;  four  of  which  extend  nearly  thirty  miles 
offh  the  county,  and  two  extend  about  fifteen  miles.  The  aggre- 
tnickness  of  available  coal  being  determined  to  be  eighteen  feet, 
amount  of  fuel  is  hence  computed  at  three  hundred  and  fifty- 
millions  of  tons.  Admitting  a  profit  of  only  twenty-five  cents 
ton,  the  result  on  this  comparatively  small  fraction  of  the  ^ross 
Inctive  coal  area,  is  found  to  be  about  ninety  millions  of  dollars 
)0,000,000. 

he  Tuscarawas  valley  and  adjacent  district,  lying  north  of  the 
iedinff,  comprehend,  according  to  the  authority  last  quoted,  an 
»  of  about  five  hundred  and  fifty  square  miles ;  which  on  a  rough 
ulation,  is  considered  to  be  underlaid  by  an  average  thickness  of 
:eet  of  coal.  These  data,  therefore,  furnish  a  gross  result  of  thirty- 
te  hundred  millions  of  tons,  of  which  probably  about  two  thousand 
ions  are  attainable. 


IRON  MANUFAGTUBES  OF  OHIO. 

he  following  summary  has  been  compiled  from  the  Railway  Record 
Cincinnati.  In  Cincinnati  and  its  suburbs  there  are  not  less  than 
Iron  factories  of  the  largest  sort,  which,  with  their  dependent 
k-shops  give  employment  to  full  5000  operatives.  The  iron  ore  is 
id  almost  entirely  east  of  the  Scioto ;  and  occasionally  in  the  form 

bog  ore  in  the  north.     The  iron  works  and  Iron  proauce  of  Ohio 

• 

Pig  Iron. 

Furnaces    ------  35 

Tons  of  Iron  used  ....  140,610 

Pig  Iron  made,  tons  ....     52,658 

Bushels  of  Coal  Consumed  -  -  -  -  605,000 

Coke  and  Charcoal,  bushels  -  -  5,428,800 

Operatives  .....       2,415 

Capital  invested      ....  91,600,000 

Value  of  Products  -  -  -  ^2,000,000 

B53.  In  the  production  of  pig-iron,  Ohio  is  the  second  State  in 
Union,  being  next  to  Pennsylvania,  the  latter  producing  half  the 
iron  in  United  States  and  the  former  one-tenth. 

ron  Castings.  Tons.  Wrought  Iron.  Tons. 


tories  183 

metal  iron  and  ore  used 

41,000 
;ings  made  38,000 

1  consumed,  bushels  848,000 
B  and  Charcoal  "  355,120 
ratives  employed  2758 

ital  employed  »2,000,000 
le  of  products      $3,200,000 


Factories  11 

Pig  metal  used  13,675 

Blooms  2,900 

Coal  consumed,  bushels  600,000 
Coke  and  Charcoal  466,900 
Operatives  708 

Wrought  iron  produced  14,416 
Capital  invested  $700,000 

Value  of  products     $1 ,500,000 


}B  l¥/rRTCA. 


-^«-  nH  ^"^  the  relative  standing  of  the 
ujuit!ure  jf  iron.* 


^•* 


.7^  T-.-nis. 

Valae  of  Producto. 

}31   - 

- 

§20,327,000 

-yji  - 

- 

7,941,000 

^300 

- 

6,700,000 

|.X> 

- 

2,450,000 

I'.-N      - 

- 

1,975,000 

^1      - 

- 

1,610,000 

jajRf  iaa  two 

thirds  the 

iron  ore  and  iron 

^      ^ll^SOVEMENTS    IN   OHIO. 

,.*  w^tels^  eUht  hundred  and  fifty-two  miles,  cost 
•«•  -^•t'R'W  derived  from  the  six  canals  and  other 
.-K.-^  :>44,  65159,676;  in  1845,  8494,313;  in 


.:^  v^  :-^«iTed  from  tolls ;  1852,  8757,562. 

.^•^  vi!*      ...  -  8605,165 

-  35,354 

-  10,4C2 


8650,981 


,5    ^-iS  IKADE  FROM  CLEVELAND. 


S-*  -^  -i'  :io  canal,  from  the  coal-field  to  LakeEri^? 
..^ijkivu  :rio  latter  has  become  an  important  outlet 


.  ^v-*  -..?^    ^ 


.a:;*  ^tate. 


_^    4^'LC   .vaiprises  the  collector's  annual  returns  of 
'^ . ;    »i:f»-.cvi  at  Cleveland,  via  the  Ohio  Canal,  an^ 
_^.  *^^cn  ^a*  shipped  at  the  port. 

•  M-.aio^j  Magazine,  1854. 
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11,168 
16,613 
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18S3 
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of  Clevdand,  Ohio. 
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SteamboiU. 

Btammboftto. 

CodBspor'd. 
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} 

1 

VllMOf 

Eiport.. 

i 

Airirali. 

D.p«- 
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ArriTtli. 

Depir- 

Tom. 

7>la*. 

w 

IB 
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DottM. 
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87S 

-«> 

M 

■*t 

HO 

8,671 

7,119 

-u 

VH 

I1,T3B 

«81 

1,472 

i,in 

1,260 

ueo 

16,613 

49,839 

7,040,49! 

of  Clereland,  Ohio,  1851,  wss  as  follova :' 


Imports  coastwiBc, 
Exports, 


Foreign  Imports, 
"      E^rts, 


Total  Commerce, 


22,804,159 
12,026,497 

34,830,656 
860,634 
284,987 

85,476,327 


The  popnlation  of  Cleveland,  Thich  numbered  in  1850,  17,600,  is 

■W  pnt  down  at  50,000.     1853. 

In  1841,  oat  of  1364  arrivals  at  this  port,  487  were  from  Cana- 

Ui  ports  on  Lake  Erie,  and  from  American  and  Canadian  ports, 

t  the  Welland  Canal. 

Out  of  1366  departures,  422  were  to  Canadian  ports,  and  similar 

u%s  as  before  named.   In  1842,  entered  from  Canada,  856 ;  cleared 

■  Canada,  363. 

In  1846  the  foreign  [Canada]  trade  of  this  port  was  as  follows : 


miiBD  BTAiis  07  juoonu. 


ABBITAIS  AHD  CLUMUKM. 


In  American  vesiels, 
In  British  Teasels, 


166 
162 


1S.868 
18,T59 


81,017 


Henoe  it  wonid  appear  that  the  trade  with  Canada  i>  ^ifwiniAiBg 

at  this  port. 

COKMIBOI  at  THB  LAKES  ABOTS  KUGABA  VJJJJB. 

As  bearing  collaterally  on  the  progressive  adranoement  in  dw  in- 
digenoQB  prodaction  ana  commerce  of  the  States  which  bordor  qos 
the  Upper  Lakes,  ire  add  a  few  statastioal  notes. 

Ommi  Comment  of  A«  I^per  Lakn,  tiowinff  Ae  perioHeal  tmtnm 


■a 

=3 

i 

Tmm. 

il 

Tonug^ 

n 

u 

ai 

m 

Wlw 

I8» 

TDSuage  od  the  Lalisa,    . 

1 

2,600 

ISM 

Flnt  jnx  after  opening  the  Ohio  Ceual, 

8,&6S 

aW" 

IBSS 

fleoond  Jem,*        ,             .             ,             . 

10,4TI 

iBsa 

Piflhjsw,            .           .           .           . 

14,041 

1B38 

a.Ftmhjeir,        .           .           .           . 

IS 

73 

84,an 

ISIO 

Ninth  jeer,           .           .           .           . 

13 

rtsja 

1841 

Tenth  jeer,           ,           .           .           . 
OnkUtheUke>,    .            .            .             . 

41,18* 

m,i» 

]84fi 

«a 

380 

70,000 

IBIS 

I  Tonnige  ■)  the  end  of  the  ISlh  yenr,  . 
t       ■'       on  all  the  iekei. 

80 

ibi 

»1,I50 
100,830 

1B*T 

In  eommiiiiDD,  on  the  weelern  lakee,      . 

113,000 

18&1 

Tonn&ge  on  all  the  leJiei, 

IBO 

213,000 

____ 

There  are  now  steamers  on  the  Western  Lakes,  of  1140,  ISOOtf' 
1705  tons  burthen. 


POBT  OF  BUFFALO  ON  LAEB  BBIB. 

Kumber  of  arrivals  from  the  lakes  in  1825,  only  200  of  all  ^ 
BcriptioDs;  in  3846,  steamers,  1310;  propellers,  200;  other  TeeX^ 
of  various  deDOminations,  2,357.  Total  arrivals,  8867 ;  aggregi** 
tonnage,  012,957  tons. 

Value  of  the  property  arrived  and  cleared  on  the  canal  at  Bafi*l<*i 
in  1846,  $38,214,025. 


LAKE  COMM£RCB.  32X, 

Coal  received  at  Buffalo  from  the  lake,  chiefly  from  PennBjlvania. 

Tons.  Yean.  VeMels.  Tons. 

995  1846 

4330  1846        Arrivals  from  Canada,      487  95,879 

7716  1847        Cleared  to  Canada,  492  96,441 

'Value  of  property  cleared  on  the  canal  at  Buffalo,  in 

1853,        ...  -  -  .$22,662,408 

Value  of  property  left  at  Buffalo  going  to  Western 

States  and  Canada  on  the  Erie  canal,       -  -    64,612,102 

87,264,510 

TRADE  WITH  CANADA. 

Total  value  of  the  imports  into  the  district  from  Canada, 

1853,  was, $392,719 

Duties  collected,  -  -  -  -  -  84,948 

Value  of  exports  to  Canada  from  the  district  of  Buf- 
falo Creek,  -----         992,406 

Coal  exported  from  district  of  Buffalo,  1853 : 

Tods.  Valne. 

217      -  .  -  .  ?1,636 

PORT  OF  ERIE. 

Export  of  Bituminous  Coal  received  from  Pennsylvania : 

Years,  Tons.  Value. 

1845,  -        .  8,507    =    $21,218 

1846,  .        .        21,534    =       63,835 

Total  receipt  of  coal  at  the  Port  of  Erie,  by  the  Erie  Extension 

Canal : 


1846,  25,000  tons. 

1847,  70,000    " 


1849,  70,326  tons. 

1852,t         140,000    « 


Number  and  description  of  vessels  built  on  Lake  Erie,  during  six 
years,  from  1841  to  1846,  inclusive :  Steamers,  47  ;  propellers,  19 ; 
^ailing  vessels,  185.  Total,  251  vessels,  having  a  tonnage  of  49,801 
tons. 

*  Hani's  Magasine.    De  Bow's  Review, 
t  CleTeUnd  Herald. 
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COAL  TRADE  OF  THE  LAKES. 

Sources  of  Supply ^  Markets^  and  Prices j— from  Notes  prepared  Jy 
CoL  James  L.  barton,  of  Buffalo, — ^'  The  Lake  markets  nre  rap- 
plied  with  the  anthracite  and  bituminous  coak.     The  Anthracite  is 
obtained  from  coal  fields  in  the  Schuylkill,  Lehigh,  and  Lackawanna 
regions,  Pennsylvania.    Larse  quantities  are  brought  to  the  Hud- 
son river  by  the  Delaware  and  Hudson  canal,  and  much  greater  sup- 
plies are  conveyed  from  Philadelphia,  by  sea,  to  New  York.    It  is 
brought  up  the  Hudson  to  Albany.     The  Erie,  Champlain,  and  Os- 
wego canals  are  the  channels  through  which  this  description  of  coal 
reaches  the  Lake  country.     The  state  permits  coal  to  pass  throo^h 
the  canal  at  a  rate  of  toll  of  one  half  mill  per  1000  lbs.  per  mile.  In 
this  market,  this  kind  of  coal  can  be  furnished  for  97  per  ton.    It  is 
used  by  our  iron-makers  for  casting  purposes.     Bituminous  coal,  of 
which  large  quantities  reach  the  lakes,  is  obtained  from  several 
sources  in  different  states.     This  coal  is  made  use  of  here  for  smith- 
ing and  fuel ;  and  is  sold  at  $6  a  ton.     The  quantity  of  Anthracite 
and  Blossburg  coal  delivered  at  Buffalo,  by  the  Erie  canal,  in  1849, 
was  13,367,595 pounds [5967  tons],  and atOswego, 6,608,422 pounds, 
or  2950  tons. 

Large  quantities  of  bituminous  coal  are  obtained  from  coal-fields 
in  the  north-western  part  of  Pennsylvania,  60  to  80  miles  south  of 
Lake  Erie.    This  coal  is  of  a  very  superior  quality,  and  is  extensiyely 
used  by  boats  and  other  machinery  driven  by  steam,  as  well  as  for 
smithing  and  domestic  purposes  of  fuel.     Very  large  supplies  reach 
Erie  from  the  beds.    Bituminous  coal  is  also  freely  obtained  in  Ohio, 
from  beds  lying  along  the  line  of  the  Ohio  canal,  and  eastward  from 
the  Lake  50  to  80  miles.     This  coal  is  also  of  a  very  superior  cha- 
racter, and  is  preferred  by  many  to  the  Erie  coal.     Like  the  Erie 
coal  it  is  principally  used  for  steam  and  fuel,  and  also  for  smith^rork. 
Neither  of  these  coals  are  as  highly  bituminous  as  the  Blossburg. 
In  1849,  1,910,474  bushels  were  received  at  Cleveland.     It  is  sold 
at  the  same  rate  as  at  Erie,  from  §2.50  to  $3  per  ton.     Erie  and 
Cleveland  coal  is  worth  in  Buflfalo,  $4  per  ton.     From  these  tvo 
places,  Erie  and  Cleveland,  large  shipments  are  made  to  different 
points  around  the  Lakes,  on  both  sides.     It  is  freighted  at  cheap 
rates,  by  vessels  which  fill  up  their  cargoes  with  this  description  of 
loading.     Canadian  ports  are  largely  supplied  from  these  places  irith 
this  article.    In  1848,  the  shipment  of  coal  from  Cleveland  to  Ame- 
rican and  Canadian  ports,  was  131,200  tons.     Another  source  of 
supply  of  bituminous  coals,  is  from  beds  lying  on  the  line  of  the 
Michigan  and  Illinois  canal,  in  Illinois,  distant  from  Chicago,  ^^ 
Lake  Michigan,  6  to  80  miles.     This  canal  was  opened  in  1848? 
and  but  little  coal  came  to  market  that  year.     In  1849,  5,150  io^^ 
reached  Chicago.     The  upper  part  of  these  beds  furnish  coal  higlJ^ 
charged  with  sulphur,  which  confines  the  use  of  it  principally  f^^ 
household  purposes.     Boats  and  other  machinery  make  but  little  u^^ 
of  it  for  steam,  it  being  so  destructive  to  grate-bars  and  boilers.    B^^ 


LAKB  GOICMSBCB. 
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of  the  coal  is  improving  the  deeper  the  beds  are  "worked, 
spect  is  that  coal  of  equal  quality  will  soon  be  raised  from 
30  from  this  objectionable  matter  as  the  Cleveland  and  ' 
production  of  these  mines  is  not  definitively  known,  but 
the  Cleveland  Herald,  estimates  the  entire  consumption 
he  Lake  region  in  1853,  at  300,000  tons." 


NEW  YORK  STATE. 


it  of  tolls  received  at  three  of  the  principal  lake  ports  of 
viz.  Buffalo,  Black  Bock,  and  Oswego,  in  the  years  1845 
ihowing  an  advance  of  fifty  per  cent,  in  two  former  years: 


1845, 
1846, 


1677,922 
1,013,478 


ue  of  property  shipped  from,  and  arriving  at,  Oswego,  by 
wo  seasons : 


arriving, 
cleared, 


1852. 
$16,415,334 
10,746,637 

$27,161,971 


1858. 
J20,159,202 
14,316,960 

(34,476,162 


lected  at  Oswego : 

1852. 
$314,436  88 


1853. 
$392,730  71 


vals  at  Oswego,  from  Canada,  the  past  season,  1853, 
about  400  tons  more  than  from  American  ports.* 


MICHIGAN. 

Value  of  Exports, 


Years. 

1840, 
1842, 
1846, 
1847, 
ind  coastwise,   1851, 


Port  of  Detroit 

$1,108,000 
2,495,333 
8,883,318 
4,076,464 


From  aU 
ports  in  Michigan. 

«1,305,860 

4,647,608 
7,119,832 


I  Tonnage,  enrolled  and  licensed : 

I.  Tons.  Ameriean. 

;,        -        -        -        26,928  4001 

',  including  steamers,    35,145  4041 


Britiib. 

235 
235 


*  Hunt's  Magazine. 
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TOTAL  COMMBBOB  OF  THB  LAKES. — CLOSE  OF  1847. 

By  a  report  furnished  by  the  Topographical  Corps,  through  the 
Secretary  of  the  Treasury,  at  the  close  of  the  year  1847,  we  hare 
an  official  account  of  the  Lake  Commerce  in  1846,  of  which  the  fol- 
lowing is  a  summary : 

Net  value  of  the  bona  fide  trade  for  1846 — being  nearly 

double  the  amount  in  1841, ^68,164^910 

Amount  of  registered,  enrolled  and  licensed  tonnage  on 
the  lakes  for  1846— being  nearly  double  the  amount 
in  1841,         -        -        -        -        -        .        -         tons,  106,836 
Number  of  clearances  and  entries,       ...    Number,  15,855 
Goods  exported  and  imported ;  the  whole  American  lake 

tonnage,  in  1846,  pbesides  30,000  tons  British,]  tons,  3,681,688 
Goods  exported  and  imported  in  1841,  -  -  -  ^2,071,892 
Number  of  passengers  conveyed,  in  1846,  not  less  than  250,000 
Amount  of  passage  money  paid,  ....    9^9250,000 

Number  of  mariners  employed, 6,972 

Cost  ofshipping,  in  1846,  -        -        -        -        -    $5,341,800 

Population  dependent  upon  the  Lakes  as  the  means  of 

communicating  with  a  market,  ....  2,928,925 
Steam  tonnage  of  the  lakes,        ...   60,825^ 

Sailing  tonnage, 46,011 

British  shipping  employed  in  the  American 

lake  trade, 30,000 

Receipts  in  1846, $13,184,910 


Ts.  136,836 


GENERAL   COMMERCE  OF  THE   LAKES, — IN  1848. 

Aggregate  value  of  exports  and  imports,     -        -      ?  186,485,261 

of  passenger  trade,  -        -         -  1,000,000 

of  American  shipping,       -         -  7,231,247 

Total, 8194,716,514 

Tonnage.  Seamen.  Steamers.  Sailing  veMel*- 

American,        167,137  10,907  61,791  105,346 

Foreign,  35,904 

203,041 

WESTERN  RIVERS. — COMMERCE   IN   1846. 

From  the  same  official  source,  we  add  the  amount  of  "j 

the  steamboat  navigation  of  the  Mississippi  and  >  Miles,    16, 67^ 
its  tributaries, J 


WB8TBRN  RIVBBS  COMMBRGB. 


onnage  on  the  Western  Bivers  in  1842, 
"        ^  "  "  in  1846, 

)f  other  kinds,  of  75  tons  average  each, 
flat  boats,  making  two  trips  a  year, 
3  transported,  1,862,750  tons,  of  the  value 
erce  of  the  Western  Rivers, 
f  the  river  craft,     -        -        -        - 
;  an  annual  expense  of    - 


815 

Tons,  126,278 

**    249,055 

"    300,000 

"    600,000 

of  861,914,910 

-  183,609,725 

-  12,942,355 
.      20,196,242 


ERN   RIVERS. — COMMERCE — {contiflUcd) — IN   1848. 


of  commerce, 
vessels, 


»f  hands  employed. 


-  $256,233,820 
.      18,661,500 

$274,895,320 
35,047 


of  the  gross  value  of  internal  commerce  on 

3s, $283,187,134 

'^estern  Rivers, 512,467,640 

$795,654,774 

the  commerce  of  the  Western  Lakes  and  Canada,  taken 
ndrews's  Report  to  the  Secretary  of  the  Treasury : 

ario. — The  value  of  commerce  on  this  lake  in  1851,  was 
),  and  its  licensed  tonnage,  38,000  tons. 


rth  and  west  of  Lake  Erie : 
Michigan,  Superior, 


V&luo 

8209,712,520 


Tonnage. 

188,852 


60,000,000         80,000 


Total  Tonnage 

of  the  Lake  Commerce, 

Enrolled. 

Entered. 

Cleared. 

Sail. 

Foreign  and  Coasting. 

Foreign  and  Coasting. 

Tone. 
138,914 

TofiB, 

9,469,506 

T<ma, 
9,456,846 

Value,  8300,000,000 ;  employed  80,000  tons  of  steam, 
)  tons  of  sailing  vessels. 

*  State  Engineer's  Report  of  the  Canals  of  New  York. 
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VII.    MARYLAND    DIVISION 

OF  THE  GREAT  ALLEQHANT  COAIrFISLD. 

The  superficial  coal  area  within  this  State  we  have  computed  at 
550  square  miles. 

The  topographical  details  of  the  published  maps  differ  ao  much, 
that  it  is  quite  impracticable  to  be  precise  in  estimating  the  areas  and 
subdivisions  of  the  Maryland  coal  region.  The  external  boundary  of 
the  entire  field  is  sufficiently  defined :  we  are  not  so  certain  of  the 
interposing  areas  of  the  subordinate  rocks,  which  divide  the  distriet 
into  at  least  three  portions.  The  geologist  of  the  State  appears  to 
have  experienced  the  inconvenieuces  consequent  on  so  ixnperfecta 
topographical  survey.  In  page  48,  report  of  1836,  the  iJ^ostbnrg 
coal  area  is  stated  to  be  180  miles  square.  In  the  final  annual  re- 
port, of  1840,  page  18,  the  area  is  given  at  90  miles,  and  by  anotlier 
statement  135  miles.  Our  own  admeasurement  is  150  miles.  These 
discrepancies  arise,  evidently,  from  the  uncertainty  of  the  point 
adopted  as  the  southern  termination  of  the  district  in  question. 
Taking  the  Frostburg  region  at  180,  (the  largest  admeasurement,] 
the  middle  area  between  Negro  and  Meadow  mountains,  at  120,  and 
the*  northwest  or  Youghagany  field,  at  250,  the  aggregate  of  bitumi- 
nous coal  land  in  the  State  of  Maryland  is  550  square  miles.  We 
make  this  statement  with  some  hesitation ;  but  we  conceive  the 
entire  amount  will  not  exceed,  and  will  possibly  fall  short  of  what 
we  have  computed. 

^^  The  statements  which  I  shall  here  make  in  relation  to  the  extent 
and  location  of  this  [the  Frostburg]  coal-field,  are  derived  either 
from  my  personal  observation,  extending  through  several  monthsi  or 
from  the  statements  and  surveys  of  those  intimately  acquainted  by  » 
long  residence  with  this  region,  and  therefore  may  be  relied  on. 
There  has  been  so  much  written  by  interested  parties  in  the  last  few 
years  with  regard  to  this  region, — statements  so  wild  and  extraYi- 
gant  put  forth  ;  maps  and  drawings  of  sections,  so  entirely  the  work 
of  imagination  of  interested  speculators,  that  in  the  examinations 
here,  one  has  more  difficulty  than  in  a  new  country.     These  state- 
ments have  been  a  serious  injury  to  those  holding  really  valuable 
property,  inasmuch  as  all  they  could  say  of  their  property,  was 
equalled,  nay,  exceeded  by  those  who  had  to  depend  solely  on  ideal 
maps,  facts  and  figures  to  sell  their  stocks.     The  whole  extent  of  the 
Big  Vein  of  workable  mercantile  coal  does  not  exceed  20,000  acres. 
I  am  sure  the  sum  added  together  that  is  claimed  by  the  various  cor- 
porations, would  exceed  60,000  acres.     There  is  therefore  40,000 
acres  of  this  vein  which  have  no  existence,  contending  in  the  market 
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ill  20,000  that  have  a  real  bona  fide  existence,  every  acre  of  which 
irorth  more  than  the  highest  price  ever  paid  for  it/'* 
Ilb  before  stated,  we  assigned  ISOf  square  miles  for  the  productive 
ta  of  the  Cumberland  or  Frostburg  coal-field.  By  reason  of  the 
dn-shaped  conformation  of  its  stratification,  and  by  the  uprising 
the  subordinate  old  red  sandstone  formation  to  the  surface,  this 
Item  area  is  separated  from  that  to  the  westward  by  a  belt,  a  few 
lea  broad.  The  second  coal  area,  situated  beyond  the  great  back- 
ae  ridge  of  the  Alleghany  mountain,  has  an  uncertain  southern 
mination ;  being  separated  by  another  denuded  belt  of  red  sand- 
»ne,  from  the  tmrd  coal-field,  which  thus  fills  up  the  remaining 
rt  of  the  northwest  angle  of  Maryland. 

Although  the  aggregate,  550  square  miles,  appears  small  when 
npared  with  some  of  the  vast  areas  appertaining  to  other  States, 
t,  in  productive  value,  and  in  advantages  of  locality,  we  conceive 
it  it  is  greatly  superior  to  the  bulk  of  the  coal  land  which  is 
oated  beyond  the  State  line,  on  the  west,  and  intermediate  between 
It  boundary  and  the  Ohio  slope.  As  an  accession  to  the  resources 
Maryland, — ^for  the  substitution  of  what  was  regarded,  a  quarter 
a  century  ago,  as  almost  a  worthless  appendage  to  the  State,  for 
It  which  now  promises  to  be  the  most  productive,  may  justly  be 
emed  an  accession, — it  cannot  fail  to  be  appreciated  for  its  almost 
measurable  importance,  xlfter  long  years  of  expenditure,  in  con- 
noting canals  and  railroads,  to  communicate  between  these  abun- 
nt  coal  deposits  of  the  mountains  and  the  seaboard,  this  enterpris- 
g  State  has  but  now  seen  the  partial  completion  of  her  principal 
^rkfl ;  and  it  only  remains  for  her  to  reap  the  reward  to  which  the 
rseverance  of  her  citizens  entitles  her. 

From  amongst  the  various  reports,  public  and  private,  of  the  Mary- 
nd  coal  region,  or  more  properly  speaking,  of  the  Frostburg  or 
omberland  portion  of  it — ^for  of  the  back  country  we  know  very 
tile  indeed — ^we  cannot  positively  determine  the  number  of  workable 
)al  beds ;  even  in  the  best  explored  portion  of  the  latter  district. 
There  are,  according  to  Dr.  Ducatel,  at  George's  Greek  Valley, 
mr  workable  coal  seams,  which  have  an  aggregate  thickness  of 
lirty  feet.^  South  of  this,  at  Westernport,  two  veins  are  men- 
oned,  comprising  eight  feet :  and  beyond  these  are  four  or  five 
thers,  imperfectly  known,  but  probably  are  continuations  of  the 
receding,  or  of  a  part  of  them.  J^t  "  Dug  Hill,"  another  position 
1  George's  Creek  Valley,  the  reporter  enumerates  ten  coal  seams, 
fWch  average  four  feet  each,  or  forty  feet  in  the  aggregate.  We 
fe  not  informed  how  far  these  may  be  repetitions  of  those  before 
ieiitioned.§ 

*  Br.  James  HiggiDs's  Fourth  Annnal  Report,  Baltimore,  19S4. 

t  [Although  Borne  maps  represent  this  field  as  extending  to  the  top  and  eastern  side  of 
tnge  mountain,  its  occurrence  there  is  denied  by  Br.  Higgins,  whose  estimate  of  the  field 
» 120  square  miles.— Report  of  1864.— H.] 

t  State  Geological  Report,  in  1836,  pp.  50—54.    The  assays  of  these  ooals  will  be  found 
t  the  eonclusion  of  this  book. 
I  Annnal  Sute  Report  for  1840,  pp.  28—33,  and  plates  L  iL  and  iii. 
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A  published  report  of  the  George's  Creek  Goal  and  Iron  Companj 
contains  a  section  of  the  excavations  irhich  have  been  made  at  tbu 
'^  Dag  Hill/'  which  we  infer  is  the  place,  on  which,  more  recently, 
has  been  conferred  the  name  of  L6naconin^.    There  are  shown  here 
ten  coal  beds,  of  which  four  only  are  workable,  and  of  which  the 
aggregate  thickness  is  thirty  feet.    That  of  the  six  others  is  only 
ten  feet.*    The  corrected  Lonaconing  section,  plate  iii.  of  the  State 
Geologist's  Report  of  1840,  exhibits  six  workable  seams,  which  have 
an  aggregate  thickness  of  thirty-five  feet;  the  other  four  seams 
amount  only  to  six  feet.    Below  this  thirty-five  feet  series,  vii.  from 
Lonaconing  down  to  Westernport,  twenty-five  feet  of  coal  are  known, 
but  are  chiefly  made  up  of  small  seams,  of  which  about  fifteen  feet 
are  workable.    By  these  data  we  make  out  fifty  feet,  as  the  maximum 
workable  coal  of  the  Frostburg  region :  but  according  to  Dr.  Dncatel, 
not  more  than  forty-five  feet  can  be  calculated  upon. 

In  another  part  of  the  basin,  at  the  works  of  the  Maryland  Com* 
pany,  in  one  position,  the  explorations  have  developed  three  seams  of 
coal,  amounting  to  twelve  feet  thickness.  At  Mount  Savage  are  six 
other  seams,  forming  in  their  aggregate  twenty-six  feet  of  workable 
coal.     These  form  part  of  the  general  group.f 

At  a  place  called  Barrellville,  in  the  Cumberland  district,  eight 
veins  occur,  whose  average  is  three  feet  six  inches  each,  in  thick- 
ness. 

Portions  of  the  areas  of  the  lower  beds  are  destroyed  by  the 
erosion  of  the  valleys.  For  instance,  George's  Creek,  accordmg  to 
Dr.  Ducatel,  ''  has  scooped  out  its  bed  through  twelve  hundred  and 
fifty  feet  of  perpendicular  elevation ;  while  Jenning's  Run,  he  ob- 
serves, has,  in  the  short  distance  of  six  miles,  cut,  both  longitudinally 
and  transversely,  even  into  the  subjacent  red  sandstone."  The 
lateral  ravines  have  also  subtracted  largely  from  the  area  of  the 
lower  beds.  It  was  the  knowledge  of  these  extensive  denudations 
and  removals,  especially  in  the  most  mountainous  portions  of  the 
coal-fields,  and  in  those  districts  where  the  coal  formation  undulates, 
that  gave  rise  to  our  previous  remarks  on  the  necessity  of  making 
large  allowances  for  barren  or  inaccessible  ground,  when  calculating 
coal  areas.  We  could  point  out  considerable  districts,  towards  the 
northern  termination  of  this  Alleghany  coal-field,  where,  certainly, 
not  one  acre  in  ten,  and  often  not  one  acre  in  a  thousand,  contains  a 
bed  of  coal  in  a  workable  condition,  or  even  a  single  ton  of  thit 
mineral. 

In  the  northwest  angle  of  Maryland,  part  of  the  coal  measures  ar^ 
cut  out  by  the  Youghagany  river ;  also  by  two  parallel  zones  of  the 
inferior  red  sandstone,  along  Deep  Creek ;  and  there  is  an  extensive 
sweeping  away  of  strata  along  the  Potomac  valley,  which  is  a  troufih 
at  least  fifteen  hundred  feet  in  depth.  When  due  deductions  are  made 
for  these  interruptions  to  the  continuity  of  the  coal  formation,  our 

*  George's  Creek  Coal  and  Iron  Company's  Report,  1836,  p.  11,  Map  and  Sections, 
t  Report,  in  1844,  by  Messrs.  Silliman  and  others. 
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itimate  of  five  hnndred  and  fifty  square  miles,  will  be  found  a  yery 
t>6ral  one."*" 

This  principle  has  been  fairly  observed  in  the  last  State  Report, 
hen  applied  to  the  Frostburg  or  eastern  coal-field.  By  attending 
»  a  rule  so  obvious  and  indispensable,  the  geologist  is  compelled  to 
>dace  the  area  of  actual  coal  bearing  surface  to  135  square  miles,  or 
5,847  acres. 

According  to  the  foregoing  data,  the  result  gives,  as  the  gross 
mount  of  coal  in  the  entire  basin,  supposing  the  whole  to  be  acces- 
ble,  6,805,187,287  tons,  and  the  available  quantity,  on  the  ordi- 
ury  mode  of  calculation,  will  be  upwards  of  four  thousand  millions 

r  ton8.t 

The  price  of  Cumberland  coal  delivered  at  Tidewater,  Georgetown, 
as,  in  1838,  about  20  cents  per  bushel;  a  higher  price  than  is 
mally  obtained  in  Philadelphia.  The  cost  of  mining  was  91  per 
»n,  and  of  transportation  by  canal,  to  tide  supposed  to  be  $2.85  per 
m :  to  which  must  be  added  the  respective  profits  of  the  land  owner, 
16  producer,  and  the  merchant.  This  estimate  was  thought  at  the 
me,  to  be  considerably  below  the  mark.;];  The  representations  and 
morts  of  interested  parties,  all  strenuously  advocating  their  indi- 
dual  or  local  claims,  on  the  attention  of  Congress  and  the  public 
lUSt,  of  course,  be  received  with  a  requisite  degree  of  caution.  At 
lis  distance  of  time,  we  shall  doubtless,  be  pardoned  this  remark, 
hile  necessarily  reviewing  the  statistical  merits  and  details  of  the 
atire  coal  resources  of  the  country.  We  continually  meet  with  the 
ureeerved  and  unqualified  assertions  of  these  claimants,  that  the 
)al  of  their  particular  mine  or  district,  no  matter  where,  is  the  best 
el  discovered,  for  every  practical  use.  Now,  as  they  cannot  all  be 
16  best,  it  follows  that  a  good  deal  of  exaggeration  prevails,  in  some 
f  these  cases.  It  is  not  inappropriate  to  state  here,  that  there  are 
robably  a  dozen  or  more  of  coal  companies,  in  England,  Wales,  and 
Lmerica,  who  announce  through  the  press,  that  their  particular  coal 
lAS  been  decided  by  the  agent  of  the  Great  Western  Steamship  Gom- 
itny  or  some  other  steamer  company,  to  be  the  best  generator  of 
team  of  all  coals  yet  tried.  One  gentleman  has  also  conclusively 
bown,  that  one  ton  of  the  bituminous  coal  of  Cumberland,  Ya.,  is, 
Q  mechanical  effect,  equal  to  two  tons  of  anthracite. 

However,  the  test  of  science  restores  all  things  to  their  true 
^alue.  The  examinations  of  Prof.  Johnson,  in  1844,  have  dispelled 
Qany  illusions ;  and  have  assigned  to  all  the  principal  varieties  of 

*  Vide  the  map  and  profiles  appended  to  the  State  Report,  for  1840. 

t  We  may  form  some  estimate,  from  this  oompatation  of  avaUable  coal  within  an  area  io 
Bttll  as  scarcely  to  be  noted  npon  our  map,  of  the  enormons  quantity  in  the  aggregate  of 
1^6  American  coal-fields.  There  noed^  no  fear  about  exhaustion,  at  least  not  before  the 
Bnaination  of  a  great  many  thousand  years,  according  to  the  present  rate  of  consumption. 
Q  rsgard  to  the  Old  World,  also,  the  progress  towards  exhausting  the  numerous  coal-fields 
>  oomparatirely  insignificant  We  have  computed,  Arom  five  coid-fields  in  Great  Britain,  a 
rodnetion  of  116,000,000,000  tons,  or  more  than  5,500  years  supply  for  consumption  and 
xportation,  on  the  present  scale.  The  Lancashire  coal-field  will  yield  8,400  millions;  the 
tid-Lothian  district,  5,710  millions;  the  Newcastle,  9,000  millions;  the  South  Wales  basin, 
f,000  millions  of  tons,  available.  . 

I  Communications  to  Uie  Committee  of  Congresi  on  a  national  foundry,  pp.  71, 147, 157. 
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American  coals  their  appropriate  place  in  the  catalogue :  and  here 
the  Cumberland  coal  takes  the  very  highest  place,  in  the  seiies,  in 
the  order  of  evaporative  power. 

The  analyses  of  the  Cumberland  or  Frostburg  coals  show  thai  the 
quality  is,  generally,  of  the  kind  denominated  dry  or  close  bnminff; 
an  intermediate  species  between  the  fat,  bitummous,  caking  coui 
like  those  of  Pittsburg,  for  instance,  and  the  non-bituminous  yarietiei^ 
like  the  Pennsylvania  anthracites.  The  largest,  or  ten  feet  seam  at 
Lonaconing,  contains  twenty  per  cent,  of  volatile  matter,  and  there 
are  some  beds  which  do  not  possess  more  than  from  thirteen  to  fifteen 
per  cent,  of  volatile  matter  including  moisture.  The  carbon  in  these 
coals  amounts  to  from  sixty-eight  to  eighty-one  per  cent.,  which  ci^ 
cumstance  accounts  for  the  deservedly  high  reputation,  as  generators 
of  steam,  that  they  have  enjoyed. 

Were  it  needed  in  the  process  of  iron  manufacture,  there  is  no 
difficulty  in  making  good  coke,  from  the  majority  of  the  Cumberland 
coal  seams.  All  these  varieties  have  undergone  a  chemical  examination 
by  scientific  experimenters.  Professors  Silliman,  Shepard  and  others 
have  shown  that  the  main  or  ten  feet  Frostburg  seam,  which  having 
been  the  longest  worked,  has  conferred  a  character  on  the  Cambe^ 
land  coal,  contains  but  13.34  per  cent,  of  bitumen,  besides  1.66  of 
water.  Such  an  amount  as  82  per  cent,  of  carbon  which  theie 
analysis  show  it  to  possess,  while  at  the  same  time  it  retains  enough  of 
the  properties  of  the  flaming  coal,  carries  its  own  best  commendation, 
and  places  it  very  high,  if  not  the  very  highest,  in  the  scale  of  Ame- 
rican coals ;  a  reputation  which  is  fully  sustained  by  the  subsequent 
investigations  of  Prof.  Johnson.  It  closely  resembles  some  of  the 
Stony  Creek  semi-bituminous  coals  of  Pennsylvania,  in  all  the  essen- 
tial particulars;  except  that  the  latter  does  not  swell  nor  cement  so 
much  in  burning. 

We  learn  that  a  sucessful  experiment  in  driving  locomotives  has 
latelv  been  made  on  the  Hudson  River  Railroad  with  coke  from  the 
Cumberland  Coal  Company's  coal.    1854. 

A  special  report  of  the  president  of  the  Chesapeakerand  Ohio  Canal 
Company  furnishes  the  details  of  an  experiment  at  sea,  22d  October, 
1839,  made  on  board  the  United  States  steamer  Fulton. 

The  object  was  to  test  the  Cumberland  semi-bituminous  coal  against 
a  highly  bituminous  Liverpool  coal. 

The  chemical  characters  of  each  of  these  kinds  might  have  at  once 
suggested  the  exact  results  obtained.  The  Cumberland  coal  hafing 
more  carbon,  would  acquire  a  more  intense  and  concentrated  heat; 
and,  as  it  possessed  less  bitumen,  would  give  out  less  smoke  than  the 
fat  coal. 

The  former  from  the  same  reason,  would  have  its  fragments  less 
changed  and  cemented ;  while  the  latter  would  be  caked  or  agglnt*" 
nated  in  a  mass,  like  all  caking  coals.  The  Cumberland  coal  made 
most  clinker ;  the  Liverpool  coal  possesed  most  sulphur.* 


*  s 


pccUl  Report  of  the  Pro5.  Chts,  and  Ohio  Canal  Co.,  1S39,  pp.  3d,  39. 
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Dwledge  of  the  chemical  composition  of  various  qualities 
superfluous,  at  the  present  day,  to  institute  a  series  of 
like  this,  between  anthracite  and  bituminous  coal,  or 
d  varieties,  now  perfectly  well  understood.  That  any 
^ecific  nature  of  the  Frostburg  coal,  can  readily  produce 
irative  results  afibrded  by  the  experiment,  there  cannot 
est  doubt. 

b  is  stated  that  the  experiment  of  using  coal  for  the  pur- 
ling brick,  has  been  successfully  tried  in  Maryland, 
coal  will  bum  four  thousand  brick,  with  two  hands  to 
laces.     1854. 

'iment  has  been  in  successful  operation  with  anthracite, 
g,  in  Philadelphia  county,  for  the  last  year. 
;ation  of  bituminous  coal  to  the  purpose  of  iron  making 
thod  of  the  English  works,  has  proved  so  successful,  that 
years  1840  and  1844,  five  blast  furnaces  and  two  rolling 
ected  in  Maryland  and  Pensylvania,  upon  this  principle 
e  old  charcoal  furnace.* 

he  coal  of  this  region,  within  four  miles  of  the  town  of 
was  submitted  to  the  examination  of  the  late  David 
^  years  ago.  He  remarked  that  "  it  was  the  very  best 
oal  he  had  ever  met  with,"  and  considered  it  well  aaapted 
Qg.  Three  specimens  of  the  varieties  of  iron  ore  of  this 
at  the  same  time,  reported  upon  by  Mr.  Mushet.  The 
3  analysis  were  as.  follows : 

rous  hematite,  of  excellent  quality,  yielded  of 

t  iron,        -  -  -  -  -  ^        -      62.6 

.rgillaceous  iron  stone  of  the  coal  measures, 

-  -  -  .  .  .      84.8 

e  argillaceous  iron  stone,  yielded  of  best  cast 

41.4 

e  probably  selected  specimens,  and  are  above  the  aver- 


PRODUCTIVE  CAPACITY. 

•ort  of  the  Baltimore  convention,  December,  1834,  is  in- 
extract  of  a  report  of  Mr.  Roberts,  to  the  directors  of 
*e  and  Ohio  Canal  Company,  to  the  following  effect : 
square  mile  of  the  Great  Vein  alone — thirteen  feet  thick 
d  more  than  sixty  millions  of  tons,  if  it  could  be  exported 
►f  five  hundred  tons  per  day,  it  would  require  four  hun- 
0  exhaust  one  square  mile  of  the  great  coal  vein  !"t 
surely  a  great  miscalculation  here.     In  the  first  place, 

e  Committee  of  the  Iron  and  Coal  Tradei  of  Penniylyania,  April,  1844. 
le  Baltimore  Convention,  1834,  p.  49. 
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the  seam  of  coal  contains  little  more  than  twelve,  instead  of  sizty 
solid  millions  of  tons  per  square  mile,  at  the  thickness  named ;  ana, 
according  to  the  usual  allowance  in  these  estimates,  would  not  yield 
more  than  from  eight  to  ten  millions  of  tons.     Messrs.  Silliman,  in 
a  subsequent  report  of  the  same  locality,  in  1838,  state  that  thia 
main  or  ten  feet  coal  seam  can  only  be  worked  nine  feet  or  three 
yards.*   This  gives,  for  the  solid  cubical  quantity  in  the  ground,  nine 
millions  of  tons  per  square  mile.    Making  the  customary  allowance 
of  one  fourth  for  waste,  for  pillars,  broken  ground,  casualties,  ftc, 
the  available  amount  is  6,750,000  tons,  instead  of  sixty  millions.  At 
five  hundred  tons  mined  per  day,  it  would,  therefore,  with  these  data, 
require  little  more  than  forty,  instead  of  four  hundred  years,  to  ex- 
haust one  square  mile.     Even  on  this  corrected  scale,  the  resources 
of  this  locality  are  demonstrated  to  be  of  very  productive  character; 
surpassed,  probably,  by  none  on  the  eastern  margin  of  the  AUeghanj 
mountain  range. 

''  The  veins  of  coal  in  this  region,  which  we  have  to  consider  as 
of  present  importance  to  the  State,  are  the  Big  Vein,  the  six-foot 
vein,  and  the  forty-four  inch  vein.     Especially  worthy  of  considen- 
tion  is  the  big  vein,  as  its  coal  is  that  which  has  given  the  high  repu- 
tation to  our  Maryland  coal,  that  which  constitutes  to  a  great  extent 
the  real  capital  of  most  of  the  incorporations  in  this  county,  ind 
which  must  be  for  a  long  time  the  basis  for  valuable  tolls  on  tlie 
Chesapeake  and  Ohio  Canal.     The  thickness  of  this  vein  varies  in 
different  sections  of  the  coal  field,  being  thinner  on  its  north-eastern 
border,  on  the  extreme  edge  of  which  it  is  about  nine  feet;  at  Frost- 
burg  its  workable  thickness  is  about  eleven  feet,  whilst  in  the  middle 
and  south-western  sections  fourteen  are  claimed  by  those  holding  pro- 
perty there.     The  average  thickness  of  workable  mercantile  co  J,  is 
about  eleven  feet.  .  .  . 

"  The  veins  which  will  for  a  long  time  to  come,  furnish  the  country 
with  Cumberland  coal,  are  the  Big  Vein,  from  which  by  far  the  largest 
quantity  will  come ;  the  six-foot  vein,  and  the  forty-four  inch  vein. 
The  Big  Vein  alone  comprising  20,000  acres  of  good  mercantile  coal? 
of  workable  thickness,  say  eleven  feet,  contains  in  every  acre  17,74' 
tons  of  coal,  the  whole  vein  therefore  contains  854,933,333  tons. 
Deduct  one-fourth  for  wastage  of  every  kind,  and  we  have  266,200,000 
tons  of  mercantile  coal.  The  six-foot  vein  contains  in  each  acre 
9,680  tons  of  coal ;  this  multiplied  by  its  number  of  acres,  80,000, 
will  give  774,400,000  tons  of  coal  for  this  vein.  Deducting  as  above, 
and  we  will  have  it  capable  of  furnishing  580,800,000  tons  of  coal* 
The  four-foot  vein  contains  also  80,000  acres;  each  acre  contains 
6,050  tons  of  coal,  the  whole  vein  therefore  contains  484,000,000 
tons  of  coal.  Deducting  as  above,  and  we  have  363,000,000  tons 
as  the  quantity  which  it  can  furnish.  Those  three  veins  alone  then 
will  supply  the  following  quantities : 

*  Report  of  the  Maryland  Mining  Company,  by  Mcsirs.  Sillimon,  1838,  p.  15. 
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Dot  Vein, 

r-four  inch  Vein, 


266,200,000 
680,800,000 
863,000,000 


1,210,000,000  tons."* 

itatistical  returns  of  1840  show  the  production  of  bituminons 
Maryland,  to  be  222,000  bushels :  equivalent  to  7,928  tons. 
;  time  the  means  of  transportation  were  very  limited,  and 
to  the  mines  was  difficult.  But  the  quantity  is  obviously 
ated.  As  early  as  1882,  800,000  bushels  were  annually  sent 
he  Potomac  river.  Very  little  of  this  descended  lower  than 
's  ferry,  but  the  quantity  increased  every  year. 

Vig.  s. 
Oeologieal  Profile  of  the  Coal  Baainf  of  Maryland. 
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Old  Bed  Sandstone. 
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Upper 
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istroeted  from  Dr.  Dneatel's  larger  section. 

elates  to  the  two  other  coal  areas  which  lie  in  this  state  to  the 
the  Alleghany  ridge,  and  of  which  we  have  been  able  to  say 
^,  we  possess  little  or  no  information. 

ind  in  the  Cumberland  Miner's  Journal  the  following  table  of 
I  sent  to  market  from  that  region,  from  1842  to  1858,  inclu- 
iiich  shows  the  annual  increase. 


Jenning's  Valley. 

Braddock's 

VaUey. 

Piedmont 
Region. 

TotaL 

Ton*. 

Toru. 

Toiu. 

Toms. 

767 

951 

1,70S 

3.M1 

6,421 

10^82 

5.U« 

»,734 

21,890 

13,758 

10.915 

24,653 

11,440 

1S,555 

29,795 

20,615 

32.325 

52,940 

3«.571 

43,000 

79,571 

63.«7« 

78,773 

142,449 

76.960 

119,898 

196,848 

122.331 

135,348 

257.679 

174,Syi 

159,287 

334,178 

234,441 

225,813 

73,725 

533,980         1 

and  up  to  Aog. 

' 

73,725      . 

18M,  353,154 

7W,027 

841,020 

1,678,773        1 

tons. 

ring  an  increase  of  199, 

•  Dr. 


802  tons,  during  1853, 

Hiains,18*4. 
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The  inereasa  of  foreign  ooal  imported  into  the  ooontay  dining  die 
last  year,  was  in  round  numbers  about  80,000  tons*  Thk  would 
ffive  an  increase  in  the  supply  of  Bituminons  coal  sent  to  the  aeaboard, 
mdependent  of  the  Virginian  coal  trade,  of  229,802  tons. 

From  a  recent  local  paper  we  find  it  stated,  ^^ihat  the  ^Sgre^ta 
capital  invested hj the yanons  companies  in  the Cunberlaiia&Btrkt, 
b  in  excess  of  $16,000,000." 

COST  07  X&ANBPO&TATIOV,  TOLI^  110. 

These,  bein^  matters  of  annual  roTision,  it  would  be  usskss  to 
occupy  space  in  detuUne. 

In  1846,  the  toll  on  the  Chesapeake  and  Ohio  canal,  tii.  from  Ae 
Cumberland  depot  to  Qeorgetown,  or  tidewater,  was  fixed  at  half  s 
cent,  per  ton,  per  mile. 

On  the  Baltimore  and  Ohio  railroad,  the  rates  of  transportatioBy 
for  the  same  year,  were  as  follows : 

The  Cumberland  road,  2  cents  per  ton,  per  mile. 

To  Baltimore,  1846,  $8.00  per  ton,  and  92.60,  in  1847. 

To  Washington  city,  $8.56  per  ton. 

1858.  To  Washington  city,  S2.10|  per  ton,  by  Oheaapedb  mi 
Ohio  canal. 

By  a  report  in  1847,  it  is  announced  that  the  Chesapeake  ai|I 
Ohio  canal  will  be  opened  to  Cumberland  in  1849,  and  it  was  esti- 
mated the  coal  of  the  Frostburg  district  will  be  deUyered  at  the  lov 
rate  of  $2.50  to  S3.00j)er  ton,  at  tidewater. 

The  current  price  of  coal  in  Baltimore,  in  1848,  $6.00  to  |6i5 
per  ton. 

In  1848,  the  cost  of  transportation  of  coal  over  the  Chesapeiko 
and  Ohio  canal,  from  Cumberland  to  Georgetown,  was  fixed  at  foff 
and  a  quarter  mills  per  ton  per  mile."*" 

The  whole  number  of  vessels  employed  in  1852  in  the  transporti- 
tion  of  Cumberland  coal  from  Baltimore  and  Alexandria,  was  1424't 

*  Report  of  State  Engineer  on  New  York  Canalf. 
t  Report  of  C.  Coal  Company,  p.  15. 
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MARYLAND. 

LIGNITE. 

In  the  Oeological  Report  of  Ann  Anmdel  county,  lignites  or  fossil 
mineralized  wood,  ue  stated  to  occur  in  great  abundance.  The  ashes, 
irhich  are  derived  from  the  spontaneous  combustion  of  this  lignite, 
form  the  principal  material  employed  in  the  manu&cture  of  alum  and 
copperas,  at  the  Baltimore  works,  on  Locust  Point.'*' 

On  the  western  shore  of  the  Chesapeake  Bay,  on  the  banks  of  the 
Ma^othy,  there  occurs  a  considerable  deposit  of  liCTites,  apparently 
in  &e  upper  secondary  or  green  sand  formation.  These  lignites  are 
Sflsociated  with  iron  pyrites  and  amber,  the  latter  of  which  contains 
nests  of  insects  converted  into  amber,  and  appears  to  have  been 
formed  around  the  smaller  twigs  of  the  wood  from  which  the  lignites 
We  been  produced. 

Six  miles  below  this  locality,  on  the  banks  of  the  Severn,  is  another 
ififoAt  of  lignites  and  amber.f 

*  Report  of  Maiyland,  1886,  p.  30, 

t  XrmnMotion»  of  the  Haiylaiid  Academy  of  Science  and  Literature,  VoL  L,  Part  1. 


22 


326  UNITED  STATES  OF  AMERICA. 


VIII.    PENNSYLVANIA   DIVISION 

OF  THE  GREAT  ALLEOHANT  COAL-FIELD. 

Estimated  area  15,000  square  miles,  or  9,600,000  acres.  Like 
most  of  the  other  States,  Pennsjlyania  possesses  no  geological  map. 
It  is  greatly  to  be  regretted  that  the  unfortunate  pressure  of  the 
times  and  the  imperious  demand  for  the  resources  of  the  State  for 
other  objects,  have  made  the  postponement  of  the  publication  of  the 
map,  for  which  materials  were  collected  during  the  geological  snrrej, 
commencing  in  1886,  a  matter  of  necessity. 

In  point  of  magnitude,  this  is  the  largest  of  the  eight  divisioiiB  of 
the  Alleghany  coal-field,  with  the  exception  of  Virginia.  As  regards 
geographical  position,  it  is,  at  the  present  day,  more  fortunately  eu^ 
cumstanced  than  any  other. 

Some  years  ago,  when  geological  investigation  was  in  its  infanej) 
a  committee  of  tne  coal  trade  of  Pennsylvania  reported  that  die  bito- 
minous  coal  formation,  within  the  State,  covered  21,000  square 
miles.* 

Our  own  computation  is,  that  about  15,000  square  miles  are 
actually  occupied  by  the  carboniferous  formation,  or  that  which  is 
usually  denominated  the  coal  measures.      Various  other  statements 
have  been  made  as  to  the  size  of  this  area.    Among  these  is  an  an- 
nouncement that  '^  Pennsylvania  contains  more  bituminous  coal  thtn 
all  Europe.    All  Europe  contains  about  2000  square  miles  of  bitumi- 
nous coal :  Pennsylvania  has  10,000  square  miles. "f      Here  seems  a 
remarkable  misconception  as  to  the  area  of  coal  in  Europe  ;  because, 
without  passing  on  to  the  continent,  the  United  Kingdom  of  Great 
Britain  and  Ireland  alone  contains  more  than  11,800  square  miles  of 
coal  formation.    In  five  out  of  fifty-one  coal-fields  witlun  the  latter 
area,  eminent  practical  men  have  computed  the  available  contents  a^ 
116,000  millions  of  tons.    That  of  Pennsylvania,  on  the  authority 
of  the  state  geologists,  contains  300,000  millions  of  tons.J 

For  ourselves,  we  think  that  suflBcient  local  details  have  not  ye* 
been  acquired  to  enable  a  computation  to  be  made  of  the  availably 
amount  of  coal  within  this  extensive  region.    A  superficial  area  o* 
15,000  square  miles,  to  yield  300,000  millions  of  tons,  would  reqnir^ 
an  average  thickness  of  twenty  feet  of  accessible  or  workable  coA 

*  Report  on  the  Coal  Trade,  in  1834.    Senate  Journal,  Vol.  II.,  p.  488. 

j-  Hunt's  Merchant's  Magazine,  August,  1845,  p.  138. 

t  Hazard's  United  States  Register,  Vol.  V.,  p.  99 ;  Harrisburg  Intelligencer;  alio,  Mr- 
Riddle's  Pottsville  Address,  18th  January,  1841;  also,  Mining  Journal,  of  London,  OeU^' 
23d,  1841.  The  previous  paragraph  is  a  specimen  of  the  absence  of  correct  statistical  io'*|5' 
mation,  which  has  characterized  the  publications  of  the  day,  on  the  comparatiTC  mag"'^  j 
of  coal  areas.  More  than  one  of  those  cited  here  contain  the  announcement  that  "Peno^ ' 
yania  contains  ten  thoiuand  timet  more  bituminous  coal  than  Great  Britain  and  Irelas^ 
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it  every  acre  of  that  immense  district.  But,  judging  from 
1  geological  report^,  there  are  very  few  points  where  twenty 
osA  could  be  worked  at  any  one  locality,  and  the  average  of 
I  thickness  of  such  veins  appears  to  be  from  ten  to  fifteen 
;  at  the  best  exposed  positions  where  sections  could  be  ob- 
t  is  well  known  that  a  very  large  area  towards  the  northern 

of  the  coal  measures  contains  but  a  very  small  fractional 
:  productive  cofal.  We  have  seen  statements  that  this  field 
ten  workable  coal  seams.f  It  is  possible  that  within  the 
ries  from  the  conglomerate  upwards,  ten  such  seams  may 
t  we  have  not  seen  a  position  where  more  than  half  of  that 
ould  be  approached,  and  seldom  more  than  two  or  three  are 
at  any  given  locality,  except  in  the  centres  of  the  basins. 
Jie  publication  of  the  final  report,  and  until  the  sections, 
vfith  so  much  care  during  the  geological  survey,  furnish  the 

computing  with  greater  accuracy  than  do  the  crude  and 
etails  at  present  within  reach,  it  seems  inexpedient  to  pur- 
avestigation  any  further. 

'e  extracted  from  the  State  Geological  Annual  Reports,  the 
notes  as  to  the  greatest  number  and  thickness  of  seams  of 
IS  coal  in  the  Pennsylvania  Division,  at  any  one  workable 
)le  spot. 


Localities. 

No.  of  workable 
beds. 

Total  thioknou. 

— Moehannon,         .... 

2 

8  foot 

-Gobs', 

2 

12 

-eek— Wright's, 

3 

8      ' 

•                        •                       • 

4 

15 

•anch — Section, 

3 

10* 

c,     . 

3 

n 

8  Creek, 

2 

8 

Iroad, 

4 

10* 

River, 

4 

m 

—Western  Summit, 

3 

11 

^onemaugh  River,  . 

4 

12 

11—          Do. 

1 

6 

lley. 

4 

17 

Youghiogheny, 

3 

— 

dain  Section,  . 

4 

22 

—Lycoming  countyj 

2 

9 

nd  Queen's  Run,     . 

2 

8 

sk,    . 

2 

6 

rcoming  county, 

2 

8 

Tioga  River, 

1 

8i 

liver. 

• 

5 

16 

.            . 

8 

10* 

anty, 

4 

20 

{Silliman,)  . 

4 

26 

Bge  of  24  localities. 

■ 

•                       • 

10*  feet 

's  Six  Annual  Reports  of  Pennsylvania. 

phy  of  Pennsylvania,  p.  122;  Logan's  Memoir  on  the  Coal-fields  of  Pennfylyania 

cotia;  Proceedings  Geological  Society  of  London,  VoL  IIL,  Part  2. 
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GEOLOaiCAL   NOTICES. 

■ 

At  the  period  of  the  author's  first  acquaintance'with  the  bitumiaoiu 
and  anthracite  coal-fields  of  Pennsylvania,  nearly  twenty  years  ago^ 
he  entered  upon  the  investigation  of  American  geology,  imbued  iv^ 
the  prevailing  impression  at  that  time  generally  advocated  in  Sorope, 
and  taught  by  nearly  every  geologist  of  eminence,  that  the  anthra- 
cite deposits  were  of  older  origin  than  those  of  bituminous  ooaL  In 
fact,  the  presence  of  anthracite  was  at  one  time  thought  to  be  con- 
clusive evidence  of  a  transition  or  grauwack^  period,  in  oontradift- 
tinction  to  the  bituminous  coal  of  the  secondary  formations. 

The  attendant  circumstances  of  position,  structure,  minenJogica], 
and  general  characters,  in  the  accompanying  formatioi^— -differences 
seemmgly  apparent  even  in  several  species  of  the  coalvegetation,— 
all  tended,  at  the  outset,  to  confirm  those  suggestions,  ifk  a  field  which 
had  previously  received  no  scientific  examination  of  moment. 

By  degrees,  however,  more  correct  views  prevailed.  Obscurities 
gradually  cleared  up ;  a  host  of  intelligent  observers  almost  simvlti- 
neously  entered  the  field.  At  first,  forming  separate  opinions  derived 
from  limited  data  or  from  a  circumscribed  range  of  observation,  po- 
logical  speculations  were  as  numerous  as  were  the  observers.  The 
pursuit  was  new  to  nearly  all;  the  ground  was  almost  untrodden.  On 
entering  upon  so  interesting  a  field,  what  more  natural  among  ardat 
followers  of  the  ^lost  fascinating  of  sciences  than  a  variety  of  opinions? 
YHiat  more  probable,  at  the  commencement,  than  the  advocacy  of 
systems  which  more  matured  judgment  abandoned  as  untenable? 

As  facts  accumulated,  and  opinions  were  interchanged,  difficulties 
vanished.  The  points  of  difference,  at  first  so  numerous,  almost  ceased 
to  exist  as  new  light  came  in.  The  energetic  labours,  applied  at  once 
over  the  greater  part  of  the  United  States ;  the  frank  co-operation, 
during  several  successive  years,  of  the  various  explorers,  entitle  diem 
to  all  praise,  and  must  ever  render  it  a  remarkable  epoch,  wherein 
was  accomplished  one  of  the  most  rapid  and  successful  geological 
developments,  that  has  occurred  in  the  history  of  the  science. 

Let  it  not  be  inferred,  however,  that  we  consider  the  work  as 
finished;  it  would  be  more  proper  to  state  that  the  general  outlines 
only  of  American  geology  have  now  been  satisfactorily  traced,  leaving 
for  future  observers  to  fill  up  the  details. 

Respecting  the  identity  of  the  anthracite  and  the  bituminous  coal- 
fields of  Pennsylvania,  it  is  right  to  state  that  this  view  was  enter- 
tained and  advocated  by  Mr.  Featherstonhaugh,  in  a  course  of  geo- 
logical lectures,  delivered  in  Philadelphia,  in  1831,  illustrated  bj 
diagrams.  Itxwas  then  maintained  that  "the  anthracite  basin  of  the 
Wyoming  valley  exactly  resembles  the  regular  coal  basins  of  Europe, 
of  the  bituminous  kind.'**  The  present  writer,  at  that  time,  held  an 
opposite  opinion,  as  did  other  geologists ;  among  whom  a  professor  of 

*  Report  of  Mr.  Feathentonhaagh's  Tenth  Geological  Lecture,  in  the  United  Sttttf 
Gazette,  May  8th,  1831. 
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igh  eminence,  writing  in  1833,  remarked, — "We  have  in  the  United 
tates  three  deposits  of  anthracite:  the  largest  is  in  Pennsylvania; 
te  next  largest  in  Rhode  Island ;  and  the  smallest  in  Worcester.  I 
ive  examined  them  all,  and  have  come  to  the  conclusion,  that  all 
le  rocks  containing  this  coal  are  at  least  as  low  down,  in  the  series, 
I  the  transition  class;  and  I  am  rather  of  opinion  that  they  all  lie 
)low  the  independent  coal  formation  of  Europe."* 
Something  like  this  view  seems  to  have  heen  held  hy  Mr.  Eaton, 
1 1830;  for  he  stated  the  anthracite  regions  of  Lehigh  and  Garbon- 
ile  belonged  to  his  "  Third  Carboniferous  or  Lower  Secondary  for- 
ation,"  while  the  bituminous  district  of  Bradford,  Tioga,  and  Ly- 
>ming  counties,  comprised  hia  "Fourth  Carboniferous  or  Upper 

DCondary."t 
Even  as  late  as  1837,  in  the  geological  report  of  Indiana,  we  meet 

ith  this  passage : — "  It  is  not  likely  that  anthracite  coal  will  ever  be 

»and  in  Indiana ;  because  that  mineral  is  usually  found  in  the  primi- 

ve  and  grauwack^  formations.";]; 

By  this  time,  however,  the  doctrine  of  the  supposed  antiquity  of 
16  I^ennsylvania  anthracites  had  been  abandoned,  by  common  oon- 
mt.  It  seemed  no  longer  debatable  in  the  United  States.  The 
MM>nnoissances  of  the  various  geologists  of  Pennsylvania,  appear  to 
%ve  su£Sciently  established  the  perfect  geological  identity  between 
le  formations  of  coal  under  their  separate  aspects ;  and  the  results 
r  the  state  geological  survey  put  the  matter  beyond  all  possible 
yubt. 

We  may,  however,  mention  that  "  the  anthracite  formation  of  the 
nited  States,"  is  even  now  regarded  by  some  French  geologists  as 
belonging  to  the  upper  portion  of  the  transition  series,"  and  is 
;ill  considered  by  them  as  older  than  the  bituminous  or  true  coal 
»rmation.§ 

The  absence  of  fossil  shells  in  the  shales  of  the  American  anthra- 
!te  beds,  and  their  presence  in  those  of  the  bituminous  coal  strata, 
3th  in  the  United  States  and  in  New  Brunswick,  have  had  their  in- 
oe^ce  in  leading  to  the  opinion  of  a  difiference  of  geological  age  in 
lese  formations. 


STATISTICAL  NOTICES  OP   PENNSYLVANIA  BITUMINOUS  COAL. 

At  what  precise  period  the  mineral  coal  of  Western  Pennsylvania 
ret  came  into  use  does  not  appear.  By  the  treaty  of  1758,  between 
le  Indians  and  the  Proprietaries,  as  the  Penn  family  and  their  co- 
Ijutors  were  then  styled,  the  boundary  of  their  lands  extended  east- 
ard  along  the  Alleghany,  or  Endless  mountains,  across  Pennsylvania, 
)  far  as  they  range  through  that  state.     These  lands  had  been  con- 


*  Report  on  iho  Oeology  of  Massachusetts,  by  Edw.  Hitchcock,  1833. 
t  Eaton's  Geological  Text  Book,  1830,  pp.  39—43.     Map  and  Sections. 

First  Report  of  the  Geology  of  the  State  of  Indiana,  by  Darid  D.  Owen,  1837,  p.  30. 

Barat    Da  gisemcnt  des  Combustibles  Fossiles,  1846,  p.  49. 
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vejed  by  the  Five  Nations,  in  1736 ;  but  from  the  vagaeness  of  their 
definition,  had  been  long  a  Qubiect  of  dispute.    The  whole  distriet) 
now  known  to  us  as  the  anthracite  region,  appears  to  have  been  ccm- 
firmed  by  the  Delawares,  in  1737  and  1749. 
According  to  Mr.  Sergeant,  the  last  purchase  made  by  tiie  pro- 

frietaries  from  the  chiefs  of  the  Six  Nations,  was  in  November,  1768. 
t  enclosed  all  the  area  lying  south  of  a  line  commencing  at  Owego, 
on  the  north  branch  of  the  Susquehanna ;  down  to  Towanda,  and  op 
that  creek  to  the  head  waters  of  Pine  Greek,  and  thence  down  the 
same  and  up  the  Susquehanna  to  the  Indian  town  of  Kittanning,  on 
the  Alleghany  river ;  and  down  the  Alleghany  and  Ohio  rivers  to  the 
south  line  of  the  province.*  It  will  be  seen  that,  with  the  exception 
of  that  portion  which  lies  northward  of  Eattanning,  and  which  wasfot 
purchased  until  1784,  the  proprietaries,  by  this  purchase,  came  into 
possession  of  the  whole  bituminous  coal-field  of  Pennsylvania,  stretch- 
ing from  Towanda  on  the  north-east,  to  the  south-west  angle  of  the 
state,  a  distance  of  two  hundred  and  seventy  miles,  besides  the 
northern  or  Wyoming  anthracite  region.  The  cost  price  or  purcbise 
money  of  these  magnificent  coal-fields  appears  to  have  been  the  sotf 
of  ten  thousand  dollars  only.f 

In  the  provincial  maps,  as  early  as  1770  and  1777,  the  sites  of 
beds  or  "mines"  of  coal  were  marked  on  the  shores  of  the  Ohio.  In 
the  vicinity  of  Pittsburg  the  outcrops  of  coal  seams  were  not  noticed, 
or  at  least  were  not  made  use  of  until  after  these  dates.  In  1753, 
when  the  position  was  first  examined  by  Washington,  there  was  pro- 
bably no  white  man  living  within  the  limits  of  the  present  site  of  that 
city ;  and,  in  1775,  we  are  told  that  there  were  not  more  than  twenty- 
five  or  thirty  cabins  or  houses  standing  there.J 

The  value  of  mineral  coal  was  well  known  to  all  who  had  seen  or 
heard  of  its  employment  in  Europe ;  but  the  abundance  of  timber  in 
the  newly  acquired  territory  rendered  the  substitution  of  any  other 
description  of  fuel  quite  unnecessary. 

Among  the  first  positions  where  land  was  acquired  from  the  com- 
monwealth, for  the  sake  of  the  coal  it  contained,  was  one  oathe 
upper  waters  of  the  Susquehanna,  near  the  present  town  of  Clear- 
field, and  the  Indian  village  of  Chincleclamoose,  where  the  horizontal 
coal  seams  are  very  conspicuous.  A  tract  of  coal  land  was  taken  up 
and  patented  here,  as  early  as  the  1st  November,  1785,  by  Mr.  S. 
Boyd ;  but  it  was  not  until  after  the  lapse  of  nineteen  years,  that  a 
quantity  of  coal  was  forwarded  eastward  of  the  Alleghany  mountain. 
The  first  ark  load  descended 'the  Susquehanna  from  this  place,  m 
1804.  It  was  sent  down  by  Mr.  W.  Boyd,  and  was  landed  at  Colum- 
bia, on  the  Susquehanna,  a  distance  of  two  hundred  and  sixty  miles ; 
"  and  it  was  a  matter  of  great  surprise,"  he  observes,  in  an  account 
of  this  experiment,  "to  the  inhabitants  of  Lancaster  county,  to  see 
an  article  with  which  they  were  wholly  unacquainted,  brought  to  their 

♦  View  of  the  Land  Laws  of  Pennsylvania,  by  Thomas  Sergeant,  Esq.,  1838,  p.  31. 
t  Geography  of  Pennsylvania,  Trego,  1843,  p.  19.  J  Ibid.,  p.  171. 
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This  movcmeDt  was  followed  by  more  ark  loads  for- 

Kher  propriotors  from  neighbouring  Bites ;  and,  subse- 

^ted  trade  in  bitnminons  coal  has  been  carried  on,  along 

I  iron  works  of  the  Suaqnehanna,  partly  in  periods  of 

OB  of  arks,  and  partly  by  canal  boats,  during  the  last 

But  it  was  not  until  1828,  that  the  first  cargo  of 

f  bitumiDous  coal  reached  Philadelphia  froiQ  KartEaua, 

B  also  forwuriled  to  Baltimore  from  the  same  source. 

ICongroasional  returns,  obtained  during  the  taking  of  the 

**'",  it  is  seen  that  the  bituminous  coal-field  of  this  State 

i23  tons ;  employing  1798  workmen,  and  a  capital  of 

kit  la  generally  supposed,  that  tbis  return  was  below  the 

piction,  and  it  is  certwnly  most  disproportionate  to  the 

topital. 

)I  always  be  great  difficulty  in  ascertaining  the  bituminous 

Ition  of  Pennsylvania,  or  indeed  that  of  any  part  of  the 

■coal-field;  because  the  frontier  is  eztensire,  and  the  ave- 

't  are  numorons,  while  at  the  same  time  there  exists  no 

■  organization  for  ascertaining  the  annual  consumption 

r  maniifacturiug  or  domestic  use ;  particularly  in  a  country 

^  farmer  is  at  liberty  to  extract  coal  for  himself  or  his 

I,  on  the  contrary,  has  but  a  few  channels  to  market,  and 
Jpublic  routes  on  which  weekly  statements  of  the  tonnage 
,  .9  are  made,  and  almost  every  ton  is  under  superTision  and 
,  between  the  uiinc  and  ship-board.  We  think  that  the  qiian- 
<jf  bituminous  coal  mined  is  about  a  million  of  tons.  It  has  oeen 
nftted  at  much  more,  but  tbis  is  mere  surmise.  In  1845-6,  the 
2iitj  of  coal  received  on  the  Ohio  at  and  near  Pittsburg,  was  re- 
4d  officially  at  under  700,000  tons ;  of  which  200,000  tons  des- 
ist the  Ohio  to  other  markets,  out  of  the  State.  This  seems  about 
proportionate  increase  since  the  returns  of  1840.  Various  ,cir- 
tiances  are  daily  contributing  to  enlarge  the  demand  for  coal  in 
valley  of  the  Ohio;  the  moat  obvious  of  these  are  the  diminution 
food  m  the  vicinity  of  great  rivers ;  the  multiplication  of  furnaces 
n>n  and  salt-works;  of  steam  engines  and  steam-boats;  of  matiu- 
oring  establishments,  and  the  remarkable  accession  of  population 
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e  ventured  to  make  an  approximate  estimate  of  1,760,000 
I  as  the  annual  production  of  bituminous  coal  in  the  United  States 
Uch  quantity  is  more  than  double  the  actual  return  in  the  year 
0.  Of  this  amount,  we  have  apportioned  1,000,000  of  tons  as 
quantity  yearly  raised  by  Pennsylvania. |  It  must  be  borne  in 
d,  that  the  bituminoas  coal-fields  of  America  are  still,  and  proba< 
for  centuries  will  continue,  the  great  forest  regions  of  the  country, 
re  mineral  fuel,  except  in  the  cities,  is  very  uttle  resorted  to  for 
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l.'.r  -T-r:'-  .f:ir  M:-:iri-f'.i.  ani  ii  IcLvminated  "the  Pittsbnrg 
57AZ..  ■  ^^I'L  tlr  ai7a:::i^.r  :f  cmrfifL:  assistance,  the  author  his 
:ri:-r;  :L:5  'v-i  ilt.zzz.  Fvr.LST'.Taiii,  Virginia,  and  Ohio.  "The 
':i^rs:  ila=i-.:tr  ^jf  :L;s  ^rea:  t'.lipical  area  is  very  nearly  two  him- 
i.'-i  ar.!  f.«'t-L:v-£vt'  ni'es,  ani  iis  Eaximum  breadth  is  abont  one 
.imlrvi  n::!--'?.  TLo  superfcial  esient  of  ihe  whole  coal  seam,  as  near 
if  I  -.a:!  e^tiniato  it,  is  about  fourteen  thousand  square  miles."  Birt 
Tli-.-io  lirait'5,  he  continues,  though  wide,  fall  very  far  within  those 
'.v:i:.:fl  tlie  b^d  anciently  occupied,  which  "must  have  been  at  least 
•.L.  I'.v-f'jur  tliousand  square  miles; — a  superficial  extent  greater  than 
:'Mi:  'jf  Scotland  or  ]n;Iand." 

If,  ui  the  writ«;r  conceives  is  probable,  and  in  which  we  entirely 

.-..  iiiei<Ie,  tlii.n  B<?ani  Ih  identical  with  the  great  bed  which  occurs  in  afi 

.  u'  ;iu:lir:icite  baninM  of  lY-nnsylvania,  "we  shall  then  behold,  in  all 

^  v'.'iitlitions  of  gracliition,  from  anthracite  to  semi-bituminous,  and 

:;iily  bituminous  coal,  a  Hinglc  stratum  measuring  at  the  most 

V  !.rate  calculation,  four  hundred  and  fifty  miles  in  length,  and  two 

.:\d  Miiles  in  breadth,  and  covering  a  space  of  at  least  ninety 

...-a.L'l  ^iiuiire  miles." 

»  rages  43:;  auil  474,  631. 
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ba  author  has,  with  much  ability,  traced  the  regular  gradation 
li  this  remarkable  bitmninaus  coal  bed  experiences  in  size;  dimin- 
ig  gently  from  southeast  to  northwest: — ^that  is  to  say,  from 
re  or  fourteen  feet  thick  on  the  southeastern  border^  to  eight 
ai  Wheeling  and  Pittsburg;  and,  stiU  more  westward  in  Ohio,  to 
or  six  feet. 

LOCAL  STATISTICS. 

;  would  be  altogether  inconsistent  with  the  plan  of  the  present 
t  to  enter  upon  the  details  of  individual  coal  operations  through- 
fchis  area.  Many  of  these  will  be  found  adverted  to  in  the  annual 
ogical  reports  of  this  district,  particularly  as  relates  to  the  region 
;  of  the  Alleghany  range. 

owards  the  northern  and  northeastern  side  of  this  range,  the 
18  seldom  attain  a  greater  thickness  than  three  or  four  feet.  In 
vicinity  of  Philipsburg,  and  alon^  the  valley  of  the  Moshannon 
te  head  waters,  several  good  coal  beds  appear.  Three  of  these 
from  four  to  four  and  a  half  feet  thick  each,  and  one  main  seam 
icluding  some  slaty  partings,  nine  feet  thick.  A  detailed  section 
his  local  district,  crossing  the  Alleghany  Mountain  to  the  Bald 
le  valley  at  its  base,  was  published  by  the  author  of  the  present 
me,  in  the  year  1832,  in  the  Monthly  American  Journal  of  Geo- 
',  conducted  by  Mr.  Featherstonhaugh.  We  believe  this  was  the 
test  geological  section,  in  detail,  of  any  portion  of  the  Alleghany 
tntain,  and  of  the  coal-field  overlying  its  eastern  escarpment."^ 
McClure's  transverse  sketches,  can  scarcely  be  said  to  form  the 
iption.  This  section  was  reconstructed  from  accurate  admeasure- 
ts  and  actual  levelling,  on  a  greatly  extended  scale,,  in  the  suc- 
ling  years  1833  and  1834. 

ear  Karthaus,  eight  coal  seams  have  been  traced,  amounting  to 
ityfeet  thickness;  but  three  only  of  these  are  workable — ^the 
est  being  six  feet.t 

ear  Farrandsville  and  Queen's  Run,  two  beds  of  three  or  four 
each,  have  been  worked  for  some  years.  This  coal  is  in  good 
tte,  but  of  limited  area.  At  flalston,  and  in  the  detached  small 
basins  which  border  the  Lycoming  creek,  the  coal  measures 
ipy  a  comparatively  small  thickness.  The  two  principal  seams 
3  about  eight  feet  of  workable  coal.  There  are  commonly  four 
QS,  altogether,  existing  within  the  formation  in  the  northeast  ex- 
lity  of  the  Alleghany  coal-field;  but  it  is  seldom  that  more  than 
workable  beds  occur  in  the  same  locality.  This  region  has  been 
Qtely  investigated  by  the  present  writer,  at  various  periods  since 
year  1831.  The  coal  is  well  adapted  for  iron  making.  ' 
t  Blossburg,  and  around  the  head  waters  of  the  Tioga  river,  from 
le  to  six  seams  occur,  but  not  more  than  one  or  two  have  been 
ed,  and  the  coals  are  sent  by  railroad  into  the  State  of  New  York. 

Monthly  American  Journal  of  Geology,  VoL  L,  p.  438. 

Report  to  the  Clearfield  Coke  and  Iron  Company,  1839,  W.  B.  Johnson. 
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f  the  intermixture  of  slate  that  it  contains.  These  are  considerably 
iboTe  water  level.  It  has  been  ascertained^  during  the  process  of 
Hiring  for  salt  water,  in  the  vicinity  of  Pittsburg,  on  the  opposite 
■de  of  the  Monongahela  river,  that  four  good  seams,  besides  two 
■nail  ones,  lie  at  a  considerable  depth  below  the  surface.    The  whole 

Sth  bored  was  six  hundred  and  twenty-seven  feet.  The  four  coal 
B  were  each  about  three  feet  and  a  half  in  thickness,  and  were 
reached  at  the  respective  depths  of  two  hundred  and  eighty,  four 
kindred  and  forty,  four  hundred  and  eighty,  and  five  hundred  and 
^ty  feet.  Gas  was  evolved  from  each  of  these  ^eins,  and  continued 
to  discharge  for  three  or  four  weeks.  The  salt  water  was  reached  at 
six  hundred  and  twenty-five  feet,  and  rose  to  the  height  of  thirty  feet 
ttboye  the  surface ;  discharging  at  the  rate  of  seven  thousand  gallons 
in  twenty-four  hours. 

This  city  and  the  maAiufacturing  establishments  in  the  vicinity, 
fonn  the  great  focus  for  the  consumption  of  bituminous  coal  in  this 
State. 

In  the  year  1825,  it  was  estimated  at  one  million  of  bushels,  or 
35,714  tons.  In  1833,  it  was  returned  [in  bushels]  at  255,910  tons 
^there  being  ninety  steam  engines  in  operation.*  In  1834,  eighteen 
iron  foundries,  eleven  rolling  mills,  and  one  hundred  and  twenty 
tteam  engines  were  at  work  at  Pittsburg  and  its  environs.  In  183o, 
die  consumption,  by  engines  and  the  advance  of  manufactories  had 
greatly  increased,  there  being  now  three  hundred  steam  engines  and 
tt  many  factories.f  In  a  communication  to  a  Congressional  com- 
mittee on  a  national  foundry,  in  that  year,  it  was  announced  that  the 
quantity  of  coal  consumed  was  seven  millions  of  bushels  per  annum, 
and  of  that  exported  three  millions  of  bushels ;  in  all  ten  millions 
of  bushels,  or  357,140  tons,  of  2,240  pounds;  each  bushel  weighing 
?0  pounds.  J 

It  was  computed,  in  1842,  that  the  consumption  in  Pittsburg  alone 
Ittd  now  risen  to  eight  millions  of  bushels---or  285,714  tons;  the 
Aggregate  production  at  the  same  time,  being  420,000  tons.  The  num- 
W  of  steamboats  owned  in  the  district  was  eighty-nine,  of  an  aggre- 
gate tonnage  of  12,436  tons.§ 

In  the  annual  message  of  the  Governor  of  Pennsylvania,  January, 
1846,  we  find  it  announced  that  the  consumption  had  reached  the 
following  amount: 

Bashels.  Tons. 

Consumed  in  Pittsburg  and  its  vicinity,  18,000,000    464,286 

Exported  from  that  port,  down  the  Ohio,  6,000,000    214,286 

Production,  -  -        19,000,000    678,572|| 

^  Journal  of  the  Senate  of  Pennsylyania,  1833,  p.  482. 

t  Proceedings  of  the  Union  Canal  ConTention  at  Harrisbnrg,  in  1838|  p.  12. 

^  Report  of  the  Committee  on  a  National  Fonndry,  18d8|  p.  60. 

Geography  of  Pennsylvania^  from  Harrifl's  Directory. 

Meifage  of  Governor  Shunk,  7th  January,  1846. 
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1853.  Consumed  in  Pittsburg  and  its  vicinity,  22,205,000 

Exported  from  Pittsburg  to  other  places,  14,403,921 

Total  bushels,       -  -  -        86,608,921 

Averaging  the  price  of  the  coal  exported  in  1853,  at  ten  cents  par 
bushel,  and  it  gives  the  sum  of  over  (1 ,400,000  brought  into  Pitt8> 
burg  from  abroad  for  coal. 

The  Pottsville  Mining  Register  gives  the  amount  of  bituminoiB 
coal  consumed  in  the  Pittsburg  district,  as  follows: 

1853,  ...  -     Bushels,  26,708,921 

Price  of  Pittsburg  coal.  Pittsburg  coal  at  the  mines,  $1.25;  with 
duty  and  freights  to  Philadelphia,  $5.25  to  $6  or  $7. 

The  freight  varies  so  much  that  it  is  impossible  to  state  the  exact 
price  per  ton  in  Philadelphia. 

The  progress  of  improvement  may  be  noted  in  relation  to  the  ad- 
vance of  population. 

1753,  No  white  man  living  here. 

1813,  Population  of  Pittsburg,  -  -  5,748  persons. 

1840,        "  «       -  -  .  40,000        " 

1850,        «  *i       .  .  .  83,000        « 

In  the  year  1846,  were  built  fifty-three  steamboats,  which  cleand 
from  the  wharves  at  Pittsburg,  having  an  aggregate  tonnage  of  8,551 
tons,  and  costing  $684,000. 

In  1847,  fifty-six  more  steamers  were  built,  whose  tonnage  wis 
9,954  tons. 

The  tonnage  owned  in  Pittsburg,  on  the  1st  September,  1847,  WM 
as  follows: 

Steam  tonnage, 24,472 

All  other  kinds, 2,546 

Total, 27,018 

Thus  rapidly  did  this  city  spring  up  in  the  wilderness.  Her  popu- 
lation now  employs  more  than  twenty  millions  of  capital  in  theae 
active  pursuits ;  and  communicates,  by  means  of  fifty  thousand  miles 
of  steam  navigation,  with  almost  every  part  of  the  valley  of  the  Mis- 
sissippi.* 

Iron  Works. — These  are  more  extensive,  probably,  than  those  of 
any  other  city  in  the  Union. 

In  1848,  there  were  11  rolling  mills,  of  which  8  are  capable  of 
producing  4000  tons,  each,  of  manufactured  iron,  annually,  and  em- 
ploy about  150  hands  to  eatjh  mill.  The  pig  metal,  supplied  from 
the  charcoal  furnaces  along  the  river,  is  about  75,000  tons  a  year.t 

1854. — There  are,  it  is  said,  17  large  rolling  mills;  12  principal  or 

*  Hazard's  Register  of  Pennsylyaoia,  Vol.  XVL,  p.  22. 
t  Do  Bow's  Commercial  Review,  Vol.  V.,  376. 
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*g6  foundries;  20 glass  mannfactories ;  about  20  engine  and  machine 

ops ;  5  large  cotton  factories ;  4  large  flouring  mills,  besides  some 

iidler  ones ;  and  it  is  estimated  that  there  are  more  than  100  steam 

gines  in  operation  in  the  city  and  vicinity,  besides  those  above 

•med. 

The  Philadelphia  Ledger  of  August  23d,  1854,  estimates  the  num- 

r  of  foundries  in  Pittsburg  at  So. 


ROSTBURG  BITUMINOUS   COAL   REGION. 

EXTENSION  NORTHWARD  INTO  PENNSYLVANIA. 

We  will  complete  our  notice  of  this  detached  or  frontier  coal  area 
'  adverting  to  its  small  peninsular  extension  into  Pennsylvania. 
In  the  absence  of  the  official  geological  reports,  wherein  the  boun- 
ries  may  be  expected  to  be  defined,  we  can  only  roushly  estimate 
is  at  about  25  square  miles,  of  actually  available  coaUand. 
In  the  details  of  the  coal  seams  there  is  little  difference  on  eithf^r 
le  of  the  State  line.  From  various  statements,  we  are  apprised 
%t  about  ten  yards  of  coal  may  be  calculated  upon,  within  the  area 
)  have  mentioned.*  Assuming  this  to  be  correct,  and  that  it  ex- 
ids  beneath  that  entire  surface,  there  are  in  the  ground  750  mil- 
118  of  tons  of  coal  on  the  Pennsvlvania  side.  But  the  basin-form 
rangement  of  the  strata,  and  the  reduced  area  occupied  by  the 
per  beds,  seem  to  forbid  this  process  of  calculation,  and  to  demand 
considerable  deduction,  into  the  details  of  which  it  would  be  profit- 
&i  to  enter  here. 

The  expense  of  mining  and  conveying  this  coal  to  tide,  was  calcu- 
ted  at  $3.81  per  ton,  exclusive  of  the  profits  to  the  landowner,  and 
a  lessee,  the  merchant,  &c.,  and  interest  of  capital.  The  Special 
eport  of  the  Chesapeake  and  Ohio  Canal,  Nov.  16,  1843,  estimates 
e  cost  to  tide,  $3.17.t  It  is  contemplated,  however,  independent 
the  large  expected  sale  of  the  coal  on  the  seaboard,  to  employ  it  on 
e  spot  in  the  manufacture  of  iron,  for  which,  from  its  excellent  pro- 
frties  as  an  intermediate  quality  between  the  fat  coals  and  the  an- 
racites,  it  seems  to  be  well  adapted,  and  is  eminently  entitled  to 
nsideration. 
See  our  account  of  these  coals  in  the  Maryland  division. 

NORTH-WEST  FBOM  PROSTBUBG. 

The  coal  region  in  this  part  of  the  Alleghany  Region,  has  been 
(tailed  in  Transactions  of  the  American  Greologists,  &c.,  in  1842,  in  a 
emoir  on  the  Physical  Structure  of  the  Appalachian  Chain,  by 
essrs.  Rogers.  The  following  sketch  is  reduced  from  the  section 
iiich  illustrates  that  memoir. 

*  Report  to  the  Alleghany  Coal  Company,  in  1S41,  W.  R.  Johnson;  and  Reports  of  other 
al  Companies  in  the  vicinity  of  Frostbnrg.    Also  third  annual  report  of  H.  D.  Rogers. 
f  Special  Report  of  the  Pres.  and  Dirs.  Ches.  and  Ohio  Canal  Co.,  Not.  lOth,  1843|  p.  17. 
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Fig.  5. 


Section  menu  the  etstern  portion  of  the  Alleghanj  Coel-Field,  In  FmnBjlwmuM,  fhevim 

the  undolationf  or  gentle  flexnret  of  that  region. 


a 

Chestnnt  Ridge.  ;§ 

W.  A     iMortl  HiU. 


Negro  Mn. 


ARegiimny  afeaipanl 
ElkCr.  R 


80  miles. 


CANNEL  COAL. 


Near  Greensburg,  in  Beaver  county,  Pennsylvania,  is  a  bed  o( 
Gannel  Goal,  about  eight  feet  thick,  resting  upon  three  feet  of  orii- 
nary  bituminous  coal.  This  Gannel  is  light,  compact,  ignitei  lilii 
great  facility,  and  burns  with  a  strong  bright  flame.* 

A  similar  quality  of  coal  is  found  in  Kentucky,  Ohio,  OlinoiB,  Ha- 
souri,  Indiana,  ana,  we  believe,  in  Tennessee.  It  is  not  commenM 
for  any  purpose  of  iron  making  and  manufacture,  but  is  well  approrei 
of  for  steam  engines. 

1854.  About  six  miles  west  from  Greensburg,  Pa.,  it  is  stid,! 
vein  of  cannel  coal  has  been  discovered.  Also  a  small  yein  in  Cmi* 
bria  county,  near  Ebensburg. 


STATISTIGS   OF  BITUMINOUS    GOAL  PRO- 

DUGTION. 

PENNSYLVANIA  COALS  DESCENDING  EAST. 

Cumberland  Bituminous  Region  commencing  at  the  south-west 
angle  of  that  portion  of  the  State  whoso  market  for  coal  lies  at  the 
seaboard,  we  have  little  to  report  upon  its  supply  heretofore ;  as  the 
facilities  of  transportation  by  canal  and  railroads  are  only  now  brought 
to  completion,  and  the  amount  of  trade  is  therefore  prospectire, 
merely.  The  high  reputation  that  this  coal  enjoys  will  secure  it » 
ready  sale,  and  even  a  preference,  if  the  coal  merchants  can  furnish 
it  at  reasonable  rates.  These  coals  will  be  conveyed  from  the  south- 
west Pennsylvania  collieries  to  the  Atlantic,  through  the  State  im- 
provements of  Virginia  and  Maryland. 

*  Trego  in  the  Geography  of  PennsyWania,  p.  179. 
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By  the  Pennsylvania  State  CandlSf  from  the  AUeghany  Coalfield, 


1843. 

1844. 

1845. 

r  Shipped  and  sent  East  from  Hollidaysburg, 
'  (  Retained  at  Hollidaysburg, 

Tont, 
14,510 

5,448 
2,464 

Tont, 

19,000 

330 

10,475 

1,110 

25,319 
459 

12,415 
625 

22,422 

30,915 

38,818 

lere  being  no  other  outlets  for  the  bituminous  coal,  to  the  cast- 
le with  the  exception  of  the  small  district  near  Cumberland,  than 
igh  the  State  improveipents,  it  is  probable  that  the  above  state- 
i  yerj  nearly  represents  the  aggregate  which  is  shipped  in  this 
ition  from  the  Alleghany  coal  region.  A  large  portion  of  this 
posited)  on  the  route,  at  the  iron  works  and  towns  of  the  inte- 

le  distribution  of  the  remainder,  for  the  use  of  the  cities  on  the 
>ard,  is,  for  the  most  part,  through  the  following  channels.* 


718  in  bushels  and  pounds  reduced  to  the  common  denomination  of  tons  Oj 

2240  pounds. 
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6,114 
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13,040 

853 

2,650 

11,963 

11,291 
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12,438 

2,702 
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6,834 

1,058 

3,599 

46,425 

miumption  of  Coal  in  the  O-lass  Manufactures  of  the  United 

States. 

1846,  by  a  report  on  the  subject,  it  is  shown  that  in  the  nine- 
establishments  for  making  flint  glass  in  the  United  States,  there 
.nnually  consumed  as  follows : — 

rom  the  annual  reports  of  the  respectire  companies  enumerated  in  the  table,  and 
om  the  Canal  Commissioner's  Reports.  Also  Hunt* s  Merchant's  Magaxlne,  August, 
p.  186. 
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BitamiaoDS  coals,  cbiefly  Pennsjlvuia  and  Tirgmis,  and 
iV  part  only  foreign,    ------         -    44,610 

FenosjlTania  anthracite,         -----        .      j^SOt 

Total, 50^40 

Bosidea  8,666  cords  of  wood. 

Importation  of  Fortign  Bituminous  Coid  iiUo  FiiladdpUa,  Jrom  Gnat 
mdthe  BriiUk  "---      •■ 
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4i)rt,0»l 
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Ton. 

*v»t 

l»V 

IWl 

lO.SiT 

Dnty  of  SO  per  tent,  not  tadnaed-t 

i»ii 

1Q,7&1 

liiiptirtationB  of  Yirginia  coal  into  the  port  of  Fhiladelpliik,  ii 
JK'tT.     [hiring  thia  year  there  were  measared,  266,790  biuhris- 

1I,(U)U  tUllB.§ 

Qunutity  of  bituminoua  ooal  measured  at  the  port  of  Philadelplui 
fur  follnwiiig  years: — 1|  ^ 

ISM, 101^5 

IS.".!, 421,860 

inr.2, 61,573 

IBflS, 16,388 


BITCMINOCS   COAL   DESCENDINa  WEST. 

Tlio  coal  business  of  the  Monougahela  Slackwater  KavieatioD,  in 
tlin  vi'iir  184.'*,  as  partially  shown  by  the  amotint  which  passed  throngli 
IjiKtk  No.  1,  to  Pittsburs,  w&s 
iHi:).    2,(>57,488  bushels  =  95,000  tons  of  28  bushels  each  for 

I'ittsburg. 
tW-KI.     2,575,375  bushels  =  91,977  tons  "  for 

the  USD  of  the  city. 
"        5,'^O0,4'.l5  bushels  =  185,930  tons  «  f« 

the  lower  trade,  or  for  export  down  the  Ohio. 

•  rlilrtlj  llillUli  P»ii1  ImporUd  for  the  Philadelphia  Gas  Works— two  moDthi  only  o^"^ 
joai.lii  Hl»»««li. 

itIiMkrd'i  t'BlIwI  HlHtoa  lluRlitoi,  1839. 
t'u.l.w  lluiux  ll>lui'i>a.     IXS4. 
Ili,kiicl'>  Uvvi-i'ler.  Jtumry  4tb,  184B. 
IUV"«  "■ll'u  ""•U'l  ufTrnau,  18J4. 
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RBCEIVED   ON  THE   OHIO. 

tuminons  coals  received  on  the  Ohio,  at  and  near  Pittsburg, 
ly  down  the  Alleghany,  Ohio,  and  Monongahela  rivers  and  their 
itaries,  estimated  for  the  year  1845,  at  678,572  tons, 
small  but  increasing  amount  passes  down  the  Western  Division 
le  Pennsylvania  canal,  to  Pittsburg. 

TOB0. 

1843, 973 

1844, 1360 

BITUMINOUS  COAL   GOING  NORTH. 

rom  the  detached  coal-field  of  Blossburg,  near  the  head  of  the 
;a  river,  a  railroad  of  forty  miles  conveys  about  80,000  tons  an- 
ly  to  the  Chemung  canal,  at  Corning,  in  the  adjoining  State  of 
'  York.     This  coal-field  is  capable  of  supplying  at  least  100,000 

per  annum,  for  a  long  period  of  years.'*'     Its  business,  at  no 

in  a  state  of  much  activity,  appears  now  to  be  on  the  increase, 
its  advance  is  greatly  facilitated  by  the  recent  reduction  of  tolls 
he  State  canals  of  New  York. 
Iiese  are  now  reduced  to  only  2^  mills  per  ton  of  2240  lbs.  per 

;  and  for  all  coal  conveyed  for  the  use  of  the  salt  works,  the 
F  destination  of  the  Blossburg  coal,  toll  free.  This  forms  a  strik- 
contrast  to  the  toll  on  mineral  coal  in  Pennsylvania,  which  is  no 
than  4  mills  4  dec.  per  ton  j^er  mile  on  canals,  and  6.7  mills  on 
oads. 

rom  the  detached  coal-field  near  Towanda^  a  comparatively  small 
»ly  passes  northward,  under  the  present  condition  of  the  public 
rovements.  These  being  perfected,  will  soon  become  the  channel 
:he  conveyance  of  a  considerable  annual  amount  of  bituminous 

into  New  York  State. 
i54. — Blossburg  sends  to  market  during  the  season  800  tons  of 

daily  by  the  Corning  and  Blossburg  Railroad. 

^orU  of  Pennsylvania  Bituminous  Coal  from  the  Port  of  Srie^ 

via  Lake  Erie. 


1845 

TOBI. 

8,507 

Valne. 

921,218 

1846 

21,584 

58,885 

eceived  at  the  port,  70,000  tone,  1847 

tporU  northward  from  the  Blossburg  Bituminous  Coal  Region. 

he  demand  for  this  coal  increases,  and  we  are  assured  that  its 
lity,  as  it  penetrates  the  mountain,  improves. 

«  Mr.  B.  C.  Taylor's  BloMVnrg  Report,  is  1832. 
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ToBf. 

The  railroad  company  received  toll,  in  1847,  for  -        29,110 

To  which  may  he  added  for  domestic  consumption,  by 
the  locomotives,  machine  shops,  &c.,  -  -  1,000 

Total  in  1847,  -  -  -        80,110 

1853. — The  Canal  Commissioner's  Report  states,  according  to  a 
letter  from  H.  K.  Strong,  in  the  Miner's  Journal,  January,  1854, 
^Hhat  the  tolls  paid  on  bituminous  coal  leaving  east  from  Pittsburg 
and  Hollidaysburg  amount  to  $45)156  17.  It  is  therefore  probable 
that  the  increase  in  bituminous  coal  cannot  be  less  in  1853  than 
300,000  tons." 

Bates  of  Toll  on  the  State  Canah  and  Railroads  in  Penn^lvam, 
per  milej  in  1846,  1847,  besides  13  mills  per  1000  lbs.  an  the 
AllegJiany  Portage  Railroad. 

ON  CAHAL8.     OIT  KAILBOABI. 

Cents.  MiUi.    Centi.  Wk. 

^^n?io7L?^'"'"'}p<^'l<'0<'l^»-'^y5ht,     0      2        0     8 

Which  rate  is  equivalent  to  per  ton  of  2240  lbs.  0  4.4        0  6.7 

Each  100  miles  of  transportation,  therefore,  is  44  8      67     2 

On  each  Union  Canal  boat,  engaged  in  the  \  i  n 
coal  trade,  per  mile,                                    J 

State  of  New  For*— 1846. 

Toll  on  the  State  Canal, — on  Mineral  Coal,  1       a      i 
per  1000  lbs.  per  mile,  / 

In  a  report  of  the  President  of  the  Chesapeake  and  Ohio  Canal 
Company  in  1843,  the  estimated  prime  cost  per  ton  of  the  Cumber- 
land coal,  delivered  in  New  York  is  $4.67.* 

In  1844,  Alleghany  bituminous  coal  sold  at  from  16  to  18  cents 
per  bushel  =$4.50  to  $5.00  per  ton,  in  Philadelphia;  brought  210 
to  250  miles  by  canals. 

During  a  portion  of  1845,  bituminous  coals  from  the  interior  ob- 
tained no  higher  price  in  Philadelphia  than  14  cents  per  bushel;  b^^ 
towards  the  close  of  the  season  the  largest  sales  were  effected  in  this 
city  at  21  cents  per  bushel  =  $5.75  per  ton  of  2000  lbs. ;  the  cost  of 
the  freight  and  toll  being  $2.62J  per  ton,  from  Farrandsville  and 
the  adjacent  mines,  to  Philadelphia. 

In  the  winter  of  1846-7,  Alleghany  coal,  in  Philadelphia,  was  18 
to  19  cents  per  bushel ;  Virginia  coal  20  to  22  cents  per  bushel 
This  being  on  a  very  small  scale  is  naturally  very  fluctuating.  The 
current  price  of  Alleghany  coal,  in  Philadelphia,  in  the  winter  of 

*  Special  Report  of  tho  President  and  Directors  of  the  Chesapeake  and  Ohio  Canal  Com- 
pany, November  16th,  1845.  Also,  Report  of  tho  probable  revenue  of  tho  Chesapeake  *D<i 
Ohio  Canal,  1834,  p.  40.  "To  quarry  this  coal,"  says  another  authority,  "costfl  about  20 
oentfl  a  ton."    See  American  Quarterly  Review,  March,  1829. 


PENNSYLVANIA,  848 

9 

1848,  was  25  cents  per  bushel,  or  $7.00  p^r  ton.    1853,  20  cents' 
per  bushel,  wholesale  price. 

The  external  trade,  coastwise,  in  this  coal  is  quite  unimportant. 

Boston,  in  1846,  received  but  4900  bushels  =  175  tons,  from 
Philadelphia,  and  can  purchase  Nova  Scotia  coal  on  much  lower 
terms. 


THE  ANTHRACITE   REGIONS   OF  PENNSYL- 

VANIA. 

INi;RODnCTORT  RBMABES. 

It  has  heretofore  been  customary  to  describe  the  Pennsylvania 
anthracite  fields  as  occupying  three  distinct,  yet  corresponding  areas. 
These  are  familiarly  spoken  of  as,  I.  The  Schuylkill  or  Southern 
coal  region ;  11.  The  Middle  coal  region ;  and  III.  The  Wyoming, 
Wilkesbarre,  or  Northern  region.  At  the  present  day,  they,  par- 
ticularly the  middle  district,  are  known  to  consist  of  a  great  many 
separate  or  subordinate  basins.  Any  attempt  of  ours,  in  this  place, 
to  unravel  the  local  intricacies  of  this  series  of  coal  basins,  would  but 
complicate  a  description  which  we  design  only  to  be  general.  For- 
tunately, their  investigation  has  been  committed,  by  the  common- 
wealth, to  able  hands ;  and  the  results,  we  anticipate,  will  be  of  a 
useful  character.  Until  these  are  before  the  public,  it  seems  advis- 
able to  adhere  to  the  old  local  classification ;  and  in  continuing  for 
the  present,  the  order  heretofore  observed,  although  obviously  defec- 
tive, we  shall  perhaps  best  consult  the  convenience  of  our  readers. 

During  the  last  twenty  years  the  anthracite  deposits  of  Pennsyl- 
vania have  acquired  no  small  celebrity.  They  have  attracted  towards 
them  a  larger  amount  of  capital  than  ever  before  was  invested  in 
mineral  operations  in  the  United  States;  and  consequently,  have 
called  into  exercise  a  corresponding  amount  of  productive  industry. 
One  result  of  this  state  of  activity,  is,  that  able  geological  investiga- 
tors, and  writers  of  intelligence,  have  by  no  means  been  wanting  to 
demonstrate,  not  alone  to  the  proprietors,  but  to  the  commercial  and 
manufacturing  interests,  and  to  the  scientific  world,  the  enormous 
value  of  these  concentrated  resources.  To  Pennsylvania,  the  almost 
exclusive  possession  of  this  species  of  combustible,  within  reasonable 
distance  of  the  seaboard,  is  a  boon  of  inestimable  price,  which  places 
her  in  a  position  of  enviable  superiority,  and  baffles  speculation  as  to 
the  point,  to  which  it  may  ultimately  elevate  her.  The  statistical 
details,  scattered  through  the  following  pages,  justify  such  conclu- 
sions, notwithstanding  that  the  financial  difficulties  by  which  the 
country  was  beset,  a  few  seasons  ago,  deeply  affected  the  best  interests 
of  the  state ;  and  somewhat  retarded  the  progress  of  improvement  in 
the  anthracite  regions,  in  common  with  that  of  all  others.  Happily, 
that  period  of  gloom  and  depression  has  at  length  passed  by,  and 
energy  and  enterprise  have  succeeded  to  apathy  and  despondency. 
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BISTORT  AND  PROGRESS  OF  ANTHRACITE  PRODUCTIOIT. 

With  the  exception  of  three  or  four  detached  basins  or  patches^  of 
Terj  limited  extent  and  value,  in  other  stAtes,  Pennsjlyania  is  the 

?reat  depository  of  anthracite,  on  the  North  American  continent 
he  entire  area  is  made  np  of  a  numerous  suite  of  coal  basins,  pro- 
duced by  alterations  of  anticlinal  and  synclinal  axes,  which  ranee 
nearly  parallel  with  the  base  of  the  Alleghany  mountain.  An 
acquaintance  with  the  extent  and  number  of  these  separate  little  coal 
troughs  has  only  been  acquired  after  years  of  investigation ;  and  in 
fact  is,  even  now,  very  far  from  complete.  As  in  the  case  of  the 
bituminous  coal  fields  of  this  state,  it  is  much  to  be  desired  that  the 
state  geological  report  and  map  should  be  published,  and  that  the 
pablic  should,  after  the  lapse  of  twelve  years  from  the  commencement 
of  the  survey,  derive  some  benefit  from  that  important  work. 

Allusion  has  already  been  made  to  the  geological  age  of  the  an- 
thracite districts,  and  to  its  obvious  agreement,  in  that  respect,  with 
the  bituminous  series.  Respecting  this  point  it  is  remarked  by  one 
of  the  best  authorities  in  the  science,  that  these  deep  anthracite  basins, 
abounding  in  curious  structural  features,  and  containing  thick  setms 
of  coal,  are  highly  interesting  by  the  geographical  position  which 
they  occupy.  ^^  More  than  forty  miles  distant  from  the  general  de- 
nuded margin  of  the  main  or  western  coal-field,  they  nevertheless 
present,  in  the  character  of  their  strata,  and  of  the  rocks,  upon  which 
they  repose,  unequivocal  evidence  that  they  and  the  bituminous  basins 
were  once  united.''*  But  it  is  worthy  of  note,  that  at  the  north- 
eastern extremity  of  the  bituminous  coal  area  of  the  Alleghanies,  it 
approaches  within  ten  miles  only  of  the  Wyoming  coal  basin,  which 
contains  the  hardest  species  of  white  ash  anthracite.  In  the  map 
which  we  annex,  we  have  been  able  to  point  out  this  proximity, 
accurately. 

Passing  now  to  the  historical  development  of  resources  so  valuable 
to  the  interests  of  Pennsylvania.    In  1749,  the  lands  between  Mahft- 
noy  creek  on  the  east  side  of  the  Susquehanna  river,  and  the  Dela- 
ware north  of  the  Blue  Mountains,  were  obtained  from  the  Indians; 
apparently,  in  part  or  the  whole,  the  present  counties  of  Dauphin, 
Schuylkill,  the  south  parts  of  Northumberland,  Columbia,  and  Luzerne; 
Northampton,  Monroe,  and  Pike.f    The  space  thus  defined  compre- 
hends the  lands  between  the  Blue  or  Kittatinny  mountain  range  to 
the  south,  the  Susquehanna  to  the  west,  and  a  line  drawn  from  the 
point  of  the  mountain  at  the  mouth  of  Mahanoy  creek  to  the  mouth 
of  Lackawaxen  creek,  at  the  New  York  State  boundary,  and  at  the 
junction  of  that  creek  with  the  Delaware  river;  being  one  hundred 
and  twenty-five  miles  long,  and  thirty  miles  average  breadth.     All 
this  little  territory  of  3,760  square  miles  embraces  the  entire  group 

♦  Origin  of  the  Appalachian  coal  atrata.    By  Prof.  H.  D.  Rogers— in  Trans.  Assoc.  Amer. 
Geo!,  and  Nat,  1843,  p.  436. 
t  Viow  of  the  Land  Lairs  of  Pennsjlvania.    Bj  Thos.  Sergeant,  Esq.,  188S,  p.  80. 
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of  anthracite  basins,  which  are  comprised  in  what  are  usually  styled 
the  southern  and  middle  coal-fields,  and  the  whole  was  transferred 
by  the  Indians  to  the  proprietary  government,  for  the  sum  of  five 
hundred  pounds.  From  the  same  territory  has  been  acquired,  within 
the  last  quarter  of  a  century,  nineteen  millions  of  tons  of  coal,  of  the 
yalue  of  seventy-five  millions  of  dollars;  and  in  the  production  and 
disposition  of  which  fifty  thousand  persons  derive  their  support.*  In 
the  year  1847,  three  millions  of  tons  were  brought  to  tidewater,  whose 
Talne  there,  was  twelve  millions  of  dollars. 

In  the  purchase  made  by  the  proprietaries,  in  1768,  by  which  they 
acquired  from  the  chiefs  of  the  Six  Nations  the  bituminous  coal-fiel<k 
within  the  State,  they  became  also  owners  of  the  northern,  or  Wyom- 
ing anthracite  basin ;  the  value  of  which,  at  that  time,  was  very  little 
anticipated  by  either  of  the  parties  to  the  contract. 

From  all  that  we  can  now  trace,  it  would  seem  that  anthracite  was 
first  observed,  and  its  combustible  properties  tested,  in  this  northern 
district,  in  1768.  On  the  authority  of  an  article  in  the  ^'Memoirs 
of  the  Historical  Society  of  Pennsylvania,"  the  adaptation  of  this 
newly  observed  substance  to  the  purposes  of  fuel,  was  discovered  by 
certain  blacksmiths,  about  the  year  1770,  two  years  only,  after  the 
ratification  of  the  treaty  of  purchase,  and  three  years  previously  to 
the  laying  out  of  the  borough  of  Wilkesbarre,  by  the  Susquehanna 
Land  Company  of  Connecticut.  The  first  cargo  of  this  coal  was  sent 
down  the  Susquehanna,  in  boats,  and  reached  the  United  States 
armory  at  Carlisle,  in  1775:  but  it  was  not  until  1808,  that  grates 
were  constructed  at  Wilkesbarre,  to  burn  it  for  domestic  use,  under 
the  direction  of  Judge  Fell.f  It  is  very  probable  that  the  fine  natural 
sections  of  the  coal  measures  in  this  valley,  occasioned  by  the  cutting 
of  the  river  Susquehanna  through  its  margin,  at  two  points,  and  the 
deep  lateral  ravines  which  also  laid  bare  the  thick  bed  of  coal  along 
its  borders,  were  the  means  of  displaying  the  carboniferous  strata, 
and,  as  now,  facilitated  their  development,  at  so  early  a  period.  Not 
less  than  three  millions  and  a  half  or  probably  four  millions  of  tons 
of  anthracite  have  been  sent  to  markets  on  the  seaboard  from  hence, 
since  the  year  1829.  The  latter  year  was  the  commencement  of  the 
coal  works  at  Carbondale. 

In  the  Schuylkill  division  of  what  has  been  customarily  called  "the 
southern  coal  region/*  anthracite  appears  to  have  first  attracted  the 
notice  of  the  scanty  population,  settled  near  the  present  site  of  Potts- 
ville,  about  the  year  1790.^  It  is  extremely  probable,  that  an  ob- 
scure knowledge  of  its  existence,  and  an  undefined  surmise  of  the 
combustible  properties  of  this  mineral  substance,  had  existence  some 
years  earlier ;  especially  as  it  had  been  seen,  and  partially  tested, 
and  had  been  spoken  of  in  the  Wilkesbarre  district,  for  twenty  years 
previously.     The  number  of  emigrants  who  arrived  in  the  country, 

*  Sp«ech  of  Mr.  Ramsay  in  Congress,  April  29th,  1844. 

t  Memoirs  of  the  Historical  Society,  Vol.  II.,  p.  154.    Art.  by  Ersklne  HazArd,  Esq. 

I  Packer's  Beport  in  Senate  Journal,  VoL  IL,  1833-4. 
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and  irbo  were  accnstomed  to  the  use  of  coal,  also  facilitated  the  know- 
ledge of  this  description  of  fuel. 

We  are  the  more  confirmed  in  this  opinion  from  having  seen  alarj^ 
map  of  Pennsylvania,  published  in  1770,  from  Scull's  older  map,  m 
which  the  site  of  ^'Goar'  is  marked,  and  shown  to  prevail  about  the 
head  waters  of  Schuylkill  creek,  and  stretching  thence  westward,  to 
those  of  the  Swatara,  and  to  ^Hhe  wilderness  of  Saint  Anthony." 

Near  the  eastern  extremity  of  the  same  southern  region,  on  the 
loftv  ridge  which  overlooks  the  valley  of  the  Lehigh,  anthracite  was 
accidentally  discovered  in  an  enormous  mass,  open  and  bare  to  the 
very  surface.  This  occurred  in  the  year  1791.  It  was  the  first 
knowledge  of  the  now  celebrated  Mauch  Chunk  mines,  which,  even 
at  the  present  day,  are  worked  as  an  open  quarry.  Having  purchased 
from  tf.  Weiss  the  newly  found  site  of  the  ^'Summit  Mines,"  the 
"Lehigh  Coal  Mine  Company"  was  formed  in  1793,  for  the  develop- 
ment and  working  of  this  unproved  combustible ;  but  it  was  not  until 
1814,  that  the  first  twenty  tons  were  conveyed  down  the  Lehigh  and 
the  Delaware  rivers,  at  great  labour  and  cost,  to  Philadelphia,  where 
a  few  wagon  loads  had  preceded  them,  from  the  Schuylkill  district, 
in  1812.  It  was  as  late  as  the  year  1820  before  the  comparatively 
large  quantity  of  365  tons  of  anthracite  reached  their  destination  at 
Philadelphia. 

The  first  volume  of  the  Memoirs  of  the  Historical  Society  of  Penn- 
sylvania contains  "a  brief  account  of  the  discovery  of  anthracite 
coal,  on  the  Lehigh,"  from  the  pen  of  T.  C.  James,  M.  D.,  whid 
was  read  on  the  19th  of  April,  1826.  The  author  states,  that  in  the 
autumn  of  1804,  having,  in  company  of  a  friend,  crossed  the  Blue 
Mountain,  they  found  themselves  bewildered  in  a  secluded  part  of 
the  Mahoning  valley,  and  at  length  obtained  shelter  for  the  night, 
at  a  solitary  mill,  kept  by  Philip  Ginter.  This  was  the  individnal 
who  discovered  the  coal  on  the  Mauch  Chunk  mountain,  and  who 
conducted  Dr.  James  and  his  companion  to  the  spot  where  is  now  the 
open  mine,  or  rather  quarry,  of  anthracite. 

"At  that  time  there  were  only  to  be  seen  three  or  four  small  pita 
which  had  much  the  appearance  of  rude  wells,  into  which  one  of  our 
guides  descended  with  great  ease,  and  throw  up  some  pieces  of  coal 
for  our  examination.     After  which,  whilst  we  lingered  on  the  spot, 
contemplating  the  wildness  of  the  scene,  honest  Philip  amused  us 
with  a  narrative  of  the  original  discovery  of  this  most  valuable  of 
minerals,  now  promising,  from  its  general  difiusion,  so  much  of  wealth 
and  comfort  to  a  great  portion  of  Pennsylvania.     His  only  resource 
being  that  of  a  hunter  in  the  back  woods,  he  was,  on  the  occasion 
alluded  to,  returning,  towards  evening,  over  the  Mauch  Chunk  moun- 
tain, entirely  unsuccessful  and  dispirited,  having  shot  nothing.    As 
he  trod  slowly  over  the  ground,  his  foot  stumbled  against  something, 
which,  observing  to  be  black,  he  took  up.     Having  listened  to  the 
traditions  of  the  country  respecting  coal  in  the  vicinity,  it  occurred 
to  him  that  this,  perhaps,  might  be  the  "  Stone  Coal"  of  which  he 
had  heard.    He  accordingly,  on  the  next  day,  carried  it  to  Colonel 
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acob  Weiss,  who,  bein^  alive  to  the  subject,  brought  the  specimen 
mmediately  to  Philadelphia."* 

The  result  was  the  formation  of  a  company  to  work  the  newly  dis- 
overed  coal,  which,  however,  was  neglected  until  1806,  when  two 
undred  or  three  hundred  bushels  were  brought  down;  but,  not  being 
nderstood,  it  failed  to  give  satisfaction,  and  the  enterprise  was  again 
uspended  for  several  years.  The  writer  closes  his  communication 
y  stating,  that  he  commenced  burning  the  anthracite  coal  in  the 
rinter  of  1804,  and  had  continued  the  use  of  it  until  that  time,  1826 ; 
'believing,  from  his  own  experience  of  its  utility,  that  it  would  ulti- 
lately  become  the  general  fuel  of  this  [Philadelphia]  as  well  as  some 
ther  cities." 

The  Mauch  Chunk  Railroad,  of  nine  and  a  half  miles,  was  begun 
January  12th,  1827,  and  was  finished  in  May,  of  the  same  year, 
ince  which  time  the  whole  mountain  has  been  intersected  by  rail- 
cads,  tunnels,  inclined  planes,  schutes,  and  numerous  other  works, 
jid  contains  a  large  population  of  operatives. 

The  ^'Middle  Region"  is  the  most  complicated  of  the  three,  being 
oade  up  of  a  series  of  axes  of  elevation  and  depression ;  in  the  troughs 
»f  which  thick  bodies  of  coal  occur,  which,  even  now,  are  but  imper- 
ectly  explored,  but  become  subjects  for  investigation  in  proportion 
o  the  gradual  advance  in  the  demand  for  coal,  and  consequent  in- 
Tease  m  the  value  of  those  tracts  of  land  which  are  so  fortunately 
itoated  as  to  contain  it.  From  its  wild,  mountainous,  and  inhos- 
)itable  character,  unattractive  to  settlers  and  little  adapted  to  culti- 
vation, this  district  was  the  last  to  make  known  its  buried  treasures ; 
18,  owing  to  the  natural  difficulties  of  approach,  it  was  the  latest  to 
>ecome  the  theatre  of  industrial  operations.  The  progress  of  geolo- 
^cal  discovery  was  still  farther  retarded  by  the  prevailing  ignorance 
>f  the  elementary  principles  of  stratification,  deposition,  and  exten- 
sion of  coal  seams;  each  exposure  of  mineral  coal  being  conceived  to 
)e,  and  treated  as  an  isolated  mass  and  a  local  deposit ;  such,  for  in- 
stance, as  that  on  the  summit  of  Mauch  Chunk  was  long  considered 
;o  be. 

Yet  the  proprietaries  were  not  altogether  ignorant  of  the  existence 
)f  coal  within  these  limits,  for  we  have  seen,  in  the  large  North 
imerican  Atlas,  published  by  Faden,  of  London,  in  1777,  from  an 
earlier  map  of  1770,  that  coal  pits  or  mines  are  marked  in  the  neigh- 
>Ottrhood  of  Mahanoy  Creek,  above  Crab  Run.f 

Passing  from  these  early  notices,  we  find  that  the  coal  trade  of 
Pennsylvania,  which  had  its  beginning  in  1820,  had,  in  1833,  already 
irrived  at  a  magnitude  so  much  beyond  anticipation,  that  the  Senate 
)f  the  Commonwealth  considered  it  expedient  to  appoint  a  committee 
>f  inquiry,  and  to  invest  it  with  powers  to  investigate  extensively 
nto  the  subject. 

That  committee  appears  to  have  most  sedulously  applied  itself  to 
he  duty  assigned.    The  report  produced  by  its  chairman,  Mr.  S.  J. 

*  Abbreriated  from  Dr.  James's  paper,  in  Memoirs,  Vol.  L,  p.  316. 

t  AUai  of  North  America,  Faden,  London,  1777,  from  doull's  Map  of  PennsylTania,  1770. 
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Packer,  exhibits  evidences  of  great  care  and  labour.  It  coneentntci 
a  multitude  of  local  and  statistical  facts,  then  for  the  first  time  pr^ 
sented  to  the  public ;  and  desenredlj  merits  the  eulogium  which  we 
desire  to  bestow  upon  it.  The  ground  and  the  subject-matter  were 
comparatively  new,  although  the  interests  involved  were  considerable. 
The  difficulty  was  enhanced  by  the  uncertainty  or  complicated  cha- 
racter of  some  of  these  interests,  at  the  time.  We  believe  it  vti 
nevertheless  conceded,  on  all  sides,  that  this  document, — the  earliest 
official  report  on  the  coal  business  of  Pennsylvania,  or  indeed  of  that 
of  any  portion  of  the  United  States, — was  drawn  up  with  ability  and 
perspicuity,  and  evinced  much  practical  good  sense.  Superseded  as 
It  now  is,  or  inevitably  must  soon  be,  by  the  mature  developments  of 
more  recent  times;  by  laborious  private  investigations;  by  highly 
accomplished  observers ;  and  beyond  all,  by  the  results  of  the  State 
geological  surveys,  under  the  zealous  superintendence,  during  many 

iears,  of  one  of  the  ablest  geologists  of  the  day,  yet  the  report  of 
[r.  Packer,  in  1834,  will  never  be  thrown  aside  as  useless.  Although, 
strictly  speaking,  not  scientific,  but  illustrated  in  the  coarsest  man- 
ner, it  will  always  be  regarded  as  a  business-like  memorial, — adapted 
to  the  times  and  circumstances, — and  a  valuable  contribution  to  the 
mining  and  statistical  information  of  the  day.  In  fact,  it  belongs  to, 
it  is  identified  with,  and  greatly  illustrates,  the  commercial  and  in- 
dustrial history  of  Pennsylvania. 

In  succeeding  years,  detached  notices,  both  practical  and  scientific, 
of  local  sections  of  the  anthracite  coal  basins,  have  appeared  in  vari- 
ous cotemporary  publications.  Among  these  we  name  Silliman'B 
American  Journal  of  Science;  the  Transactions  of  the  American 
Geological  Society;  the  Monthly  American  Journal  of  Geology;  the 
Journal  of  the  Franklin  Institute ;  the  Transactions  of  the  American 
Philosophical  Society;  the  Journal  of  the  Academy  of  Natural 
Sciences;  the  Miner's  Journal,  and  the  Anthracite  Gazette,  both  of 
Pottsvillc;  the  Commercial  List,  of  Philadelphia;  the  Mining  Jour- 
nals, of  London  and  New  York;  the  Mining  Review;  the  Transac- 
tions of  the  Geological  Society  of  London ;  the  Transactions  of  the 
Association  of  American  Geologists ;  the  Annual  Reports  of  the  State 
Geologist;  and  several  other  occasional  and  local  authorities.  AH 
these  have  been  extensively  quoted  by  that  portion  of  the  public 
press,  including  the  Registers  and  Magazines,  which  is  more  especi- 
ally devoted  to  the  circulation  of  useful,  practical,  and  statistial 
information. 

Among  the  class  of  periodicals  and  occasional  documents,  not 
strictly  scientific,  yet  comprising  authentic  communications  of  a 
business  character,  may  be  named  the  numerous  annual  reports  of 
companies,  committees,  and  associations,  and  of  the  State  Legisla- 
ture and  of  Congress,  bearing  upon  the  staple  products  of  Pennsyl- 
vania; their  avenues  to  markets;  their  modes  of  transportation,  both 
internal  and  coastwise;  their  adaptation  for  domestic  consumption; 
and,  finally,  the  facilities  they  furnish  to  manufacturing  enterprise. 
We  advert  to  this  temporary  and  commercial  literature,  because  of 
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narkable  diffbaion,  its  cheapness,  its  inflnence,  sod  its  emploj- 

itt  this  coDnti7,  to  an  extent  nnknovn  in  any  other  part  of  th« 

It  forms  an  economical  Bnbetitvte  for  booKB  of  a  more  ezpen- 

nd  pretending  character,  and  maj  be  found  in  ererj  man's 
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and  railroads  which  are  in  direct  commonication  with  the  anthracite 
mines  of  Pennsylvania,  and  which  were  constmcted  almost  entirely 
for  the  purposes  of  the  coal  trade,  since  the  year  1821.  We  beliefe 
that  this  statement  is  below  the  actual  result,  and  might  be  materi* 
ally  increased,  independently  of  the  capital  invested  in  the  mines  and 
in  the  coal  operations  of  this  important  region. 

The  whole  may  be  estimated  at  $45,000,000.  In  addition  to  these^ 
the  Gatawissa,  Williamsport,  and  Elmira  roads  of  172  miles,  whieh 
are  now  completed,  ana  in  operation,  make  a  continuous  line  of 
263  miles  from  Philadelphia  by  the  Readins  Railroad  and  through 
Schuylkill  county,  to  Elmira;  where  there  is  a  connection  with  the 
great  chain  of  New  York  improvements. 

The  Union  canal  has  been  widened  to  Pinegrove,  and  will  be  widen- 
ed to  the  Schuylkill  the  present  season. 

The  Lackawanna  and  Western  Railroad  runs  from  Scranton  to 
Great  Bend. 

The  Danville  and  Pottsville  Railroad,  to  which  the  United  States 
Bank  contributed  largely,  is  not  in  use,  and  will  scarcely  be  revived) 
being  superseded  to  some  extent  by  the  Catawissa  roaa.  It  is  un- 
favourably located  on  account  of  the  steepness  of  the  grades. 

The  North  Pennsylvania  Railroad  is  in  progress.  It  runs  throng 
the.  Lehigh  and  Wyoming  Valley  coal-fields,  extending  up  the  Nortk 
Branch  of  the  Susquehanna  to  Waverly  in  New  York,  connectiDg 
with  the  improvements  of  that  State.  It  promises  to  become  one  w 
the  greatest  Outlets  for  Pennsylvania  coal. 

Within  a  year  Baltimore  and  the  intermediate  region  will  have  the 
following  new  coal  route — 

Baltimore  to  York,  Pa.,  -  -  -  58  miles. 

York  to  Bridgeport,  -  -  -  26      " 

Bridgeport  to  Sunbury,  -  -  -  64     " 

Sunbury  to  Shamokin,  -  -  -  20      *' 

158     « 

The  "Susquehanna  Railroad"  runs  from  Bridgeport,  opposite 
Harrisburg,  to  Sunbury. 

S.  W.  Slifflin,  Esq.,  Civil  Engineer,  has  recently  made  a  survey 
of  a  railroad  from  Columbia  along  the  east  side  of  the  Susquehanna, 
passing  nearly  the  following  places.  Columbia,  Safe  Harbour,  Mortie 
Village,  (north  of  it,)  Rawlinsville,  Oxford,  New  London,  Newark, 
(Del.,)  Christiana,  Newcastle,  intended  chiefly  as  an  outlet  for  coaL 

GENERAL    CANAL  AND   RAILROAD   SYSTEM  OF   PENNSYLVANIA. 

CANALS.  RAILROADS. 

Miles.  Miles.         HilM. 

Those  of  the  State,  (1848,)  -  848  118  \_noo 

Those  belonging  to  Companies,  (1848,)  432  602  /  " 

Private  railroads  to  mines  and  under 

ground,    -  -  -  -  320 

1280  '  1040 
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a  gross  receipts  on  the  several  lines  of  canal  and  railroad  for 
seal  year  ending  November,  1851,  amounted  to  (1,7989624, 
an  increase  over  1850,  of  (25,417.86. 

nal  and  railroad  tolls  ending  December  1st,  1852,  amount  to 
8,574. 
>8.    From  the  Railway  Times  we  extract  the  following: 

lylvania  railroads,      -  -  -  -  64 

, 1464 

iructing,  -  ...  -  897 

(58,494,675 


PENNSYLVANIA    ANTHRACITE. 

i&ATIYE  ADVANTAGES   OF  ANTHRACITB  OVER  BITUMINOnS  COAL, 

POR  DOMESTIC  PURPOSES. 

e  author  of  the  work  on  ^^ Fossil  JFWZ,"  devotes  a  page  or  two, 
^eat  propriety,  to  the  subject  indicated  above,  and,  if  our  space 
Itted,  his  views  should  be  introduced,  without  curtailment  here. 
>serve8,  that  'Uhe  smoke  given  off,  during  the  combustion  of 
ig  coal  in  most  large  towns,  especially  the  prodigious  volumes 
emitted  from  the  chimneys  of  manufactories,  form  a  serious  an- 
ice  in  many  situations."  We  must  quote  a  passage  on  the 
f  nuisances  attendant  on  the  consumption  of  this  fuel  in  London 
»ther  English  cities,  agreeing  as  we  do  in  many,  although  not 
r  the  opinions  of  the  author. 
L  very  striking  contrast  to  the  murky  exterior  of  some  of  the 

towns  in  this  country,  [England,]  is  presented  by  the  appear- 
of  the  city  of  Philadelphia,  over  which,  notwithstanding  its 
ands  of  coal  fires,  constantly  kept  up,  there  is  no  smoke.  The 
itants  mostly  burn  the  anthracite,  a  substance  resembling  the 

coal,  or  culm,  of  Wales;  the  carbonaceous  or  stony  coal  of 
nny;  the  glance  coal  of  the  Gerpians;  and  the  blind  coal  of 
md.  , 

ese  coals  are  difficult  to  kindle ;  [no  difficulty  at  all  to  a  Phila- 
ia  housemaid;]  but  when  once  thoroughly  ignited  thejr  bum  for 
;  time ;  [upon  the  admirable  principles  which  experience  has 
sted,  whether  for  open  grates  or  for  the  infinite  variety  of 
)  and  furnaces  common  to  all  the  houses  in  Philadelphia,  New 
,  or  Boston ;]  they  make  a  hot  glowing  fire,  like  charcoal,  with- 
ther  flame  or  smoke." 

B  author  goes  on  to  account  for  the  non-use  of  anthracite  in 
;  Britain,  which  possesses  a  far  larger  area  of  anthracite  than 

in  America,  or  any  other  part  of  the  world, 
t  is  owing  to  these  coals  commonly  emitting  noxious  vapours 
they  cannot  be  pleasantly  used  in  dwelling-houses  in  this  coun- 
hough  they  are  in  considerable  demanfd  among  malsters,  dyers. 


3Sf|  wsnrwD  wusaB  m  MmBJQM. 

fto.;  more  eipedanyfor  thefiinitoai  of  iteuhtngiBM  MiA 
in  diote  situtioni  where  smoke  is  s  ntusuioe." 

And  what  habitable  plaoe  is  there^^amoBg  eommuitiet  of 
eren  we  believe  excepting  an  Esqnimanz  Indian's,  in  whloh 
not  considered  an  intolerable  nnisance,  an  atmosphere  ul 
liTine  and  breathinc  in?  Let  the  anther  and  his  reader*  tabs  4n 
wora  of  one  who,  like  most  Enropeans,  from  early  enstoni,  Iom  Mf 
ferred  the  brightly  biasing,  yet  snlphnrons  and  smoke-firoaallg 
bituminous  coal,  to  the  non-bhsing,  vet  deanly  and  eeonomieal  si^ 
thracite :  let  him  and  diem  be  assured,  that,  with  the  famiBar  mode% 
the  ready  appliances,  and  the  improyed  methods,  now  in  oninenil 
use  in  the  Atlantic  cities  of  Ajnerica,  there  cannot  be  a  reasonsUi 
apology  for  hesitating  as  to  the  choice  of  the^  two  eombnstiUfls  fijr 
domestic  use.  The  difficulty  suggested  about  ignition,  erm  were  it 
found  BO  in  practice,  is  deprived  of  all  weight  from  the  oondderatioBi 
that  with  ordinary  attention,  a  fire,  when  once  kindled  in  the  M  rf 
the  year,  may  be  kept  up  for  months,  if  needed.  The  suppoiel 
tendency  of  anthracite  to  emit  a  greater  amount  of  noxious  y^onn 
during  combustion  than  bituminous  coal,  is  contradicted  by  Ai 
daily  experience  of  those  who  employ  the  former  in  their  lynl- 
ments,  and  is  much  less  objectionable,  on  that  head,  than  bifwwsi 
ooaL 

Our  tables  of  analysis  at  the  end  of  this  volume,  wHI,  if  MH 
remain,  decide  this  matter.  In  fact,  they  show  that  the  anihraato 
contain  less  sulphur  than  the  biasing  coal ;  the  consequence  of  tU 
obnoxious  substance  having  almost  entirely  been  expelled,  during  tki 
conversion  from  bituminous  coal  into  anthracite.  The  followii| 
analyses  are  from  the  Report  of  Prof.  H.  D.  Bogers,  in  relatka  H 
Pennsylvania  coals  of  each  description : 


BirnvnrovB  coals. 
Sulphar  per  cent  Sulphur  p«  tm^ 

The  Earthaus  Coal,  -         2.70 

Blairsville  Goal,      -  -         2.60 

Lehigh  Anthracite,  ....      0.91 

Pottsville,  White  Ash  do.  -  -  -  -      0.60 

Do.        Bed  Ash,  -  -  -  -      0.48 

We  have  neither  soot  in  the  chimneys,  nor  smoke  in  the  atmosph^ 

ABBA  OF  AKTHRAOITB  FORMATIONS  IN  PBNNSTLyANIA. 

The  original  estimate  of  the  superficial  area  of  the  three  aatlin- 
cite  regions  in  Mr.  Packer's  report,  was  nine  hundred  and  serenty- 
five  square  miles,  or  six  hundred  and  twenty-four  thousand  acres.' 
It  is  customary  for  every  writer  on  Pennsylvania  statistics  or  topog- 
raphy, to  adopt  these  aameasurements.  Professor  Rogers,  howoTer, 
reduces  this  computation  materially,  and  offers  two  hundred  sqwr^ 

•  Beporl  to  thf  Stnate,  1884^  p.  488. 
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Im — one  huDdred  and  twenty-eight  thousand  acres^  as  the  approzi- 
>te  area.*  This  result  presents  such  a  contrast  with  former  esti- 
itea^  that  were  we  not  familiar  with  the  general  accuracy  of  that 
itlmian's  estimates,  we  might  suspect  some  error,  unless  the  cal- 
Imtion  be  limited  to  the  two  southerly  regions,  as  is  probable. 
A  different  result  has  been  published  by  Mr.  S.  B.  Fisher,  a  die- 
ei  Bonreyor,  long  engaged  in  the  anthracite  regions,  f 


L  The  Southern  or  Schuylkill  coal-field,  work- 
able coal  measures,  exclusive  of  the  exter- 
nal margin  of  conglomerate,  67,500  acres + 
8,450  acres  on  Broad  Mountain, 

L  The  Middle  Coal  District,  comprising  seve-^ 
ral  basins,  stretchine  from  Shamokin  to  the 
Lehigh,  over  Broad  Mountain,  but  exclusive 
of  some  of  the  small  basins  north  of  Hasle- 
ton.  Mahanoy  coal-field,  59,450a + the  small 
basins  26,075, 


8q.  HUm.       Aeres. 


119        75,950 


^  133        85,525 


L  Wilkesbarre  or  Wyoming,  or  Northern  Coal 

Districtr— estimated  by  H.  Colt,  120 


76,805 


Total,  with  the  foregoing  exceptions. 


872       238,280 


Oar  own  computation,  although  by  no  means  exact,  as  even  now 
e  boundaries  are  not  generally  determined,  is  as  follows : 


L  The  Southern  or  Schuylkill  coal  region,  con-^ 
sisting  of  three  principal  basins,  viz.  1.  The 

Seat  southern  basin ;  2.  The  basin  north  of 
ine  Hill;  3.  The  basin  south  of  the  Mahanoy 
creek, 

{The  Mahanoy  and  Shamokin,  principal 
basins,  including  several  minor  basins  or 
troughs,  the  eastern  group  of  basins,  at 
least  twenty-six  in  number, 


8q.  Milff.        Aoni. 


164      104,960 


75        48,000 
40        25,600 


L  The  Wyoming  coal-field  in  one  area,  but*^ 
broken  into  several  subordinate  undulations  >  118         75,520 
or  basins,  J 


897      254,080 


H.  D.  Rogers  in  Trans.  Assoc  American  Geologists,  VoL  "L,  p.  436. 
Miners'  Journal  of  PoiksTille,  Maroh  29th,  1841. 
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To  render  our  exposition  of  the  Pennsylvania  gronp  of  antbneiti 
basins  more  complete,  we  have  prepared  the  map  hereto  annexed.  It 
will  be  seen  that,  although  in  a  few  details,  hereafter  to  be  supplied 
something  might  still  be  amended,  jet  our  draft  is  greatly  superior 
in  topographical  minutiae,  in  geological  features  and  physical  dan^- 
teristics,  to  any  other  which  has  heretofore  been  published  We 
should  have  been  happy  to  have  had  a  precedent  to  follow,  in  a  Stita 
geological  map,  but,  as  none  yet  exists,  we  have  been  thrown  on  onr 
own  exertions  and  resources  to  produce  the  present  one. 


I.  THE  SCHUYLKILL  COAL  REGION  OB 
SOUTHERN  DIVISION  AND  GROUP  OF 
ANTHRACITE  BASINS. 

So  many  reports  have  been  published  relating  to  the  property  of 
individual  coal  companies,  and  to  the  general  interests  and  chtfM* 
ters  of  this  district,  that  we  cannot  undertake  even  to  enumente 
them.  On  the  more  prominent  of  these,  however,  we  shall  bestov 
some  cursory  notices. 

Without  designing  any  injustice  towards  other  regions,  it  maybi 
expected,  in  the  present  instance,  that  we  exercise  somewhat  leas  of 
brevity;  seeing  that  for  some  years  it  has  occupied  an  extremdj 
prominent  position  in  the  mineral  statistics  of  Pennsylvania.  It 
appears  entitled  to  this  consideration  at  our  hands,  inasmuch  u  it 
lies  the  nearest  to  the  ports,  or  places  of  shipment ;  it  has  employed 
the  greatest  amount  of  active  capital ;  has  been  the  most  extendfelj 
worked,  and  the  most  assiduously  investigated ;  and,  moreover,  has 
called  into  exercise  the  largest  quantum  of  practical  and  scientific 
intelligence  ever  concentrated  in  one  mineral  area  on  the  American 
continent. 

Among  the  earliest  original  describers  we  mav  mention  Professor 
Silliman,  who,  in  his  Journal  of  December,  1830,  called  attention  to 
the  extraordinary  development  of  anthracite  at  Mauch  Chunk. 

We  have  already  adverted  to  the  excellent  report  by  the  chairman 
of  the  Pennsylvania  Coal  Committee,  in  1834.  One  section  of  this 
report  especially  relates  to  the  Schuylkill  coal-field,  as  then  under- 
stood, and  to  its  mining  statistics,  up  to  that  period.  The  summ&fy 
of  these  details,  for  the  year  1833,  is  as  follows : 

Coal  mined  and  sent  to  market,         -  -  429,933  tons.  ' 

Capital  invested,      .  -  -  -       ?5,022,780.* 

To  this  special  report  succeeded  many  temporary  as  well  as  annual 
reports  of  coal  companies,  to  which  we  cannot  advert  in  detail ;  and 
many  incidental  statements  quickly  followed,  in  connection  with  rail- 
roads, canals,  public  improvements,  and  private  enterprise. 

*  PaokoPs  Report,  p.  458. 
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Most  of  these  were  illustrated  by  maps/ sections,  and  other  in- 
;  Btructive  diagrams,  appertaining  to  the  country  in  question.  Some 
mre  on  an  extensive  scale,  and  embody  a  large  mass  of  information. 
In  fact,  it  may  be  stated  that  few  coal  districts  in  the  world  have 
received  more  ample  illustration,  within  a  similar  period,  than  has 
the  Schuylkill  coal-field,  from  the- united  exertions  of  the  topogra- 
pher and  the  geologist,  the  chemist,  the  operative  miner,  the  engi- 
.neer,  the  artist,  the  economist,  and  a  variety  of  subordinate  contri- 
butors and  fellow-labourers. 

As  a  state  undertaking,  the  annual  reports  of  the  geologist,  on  the 
progress  of  his  survey,  have  a  primary  claim  to  consideration  and 
commendation.  We  await,  with  confidence,  the  final  report,  which 
will  complete  our  knowledge  of  this  interesting  country,  and  of  the 
results  of  many  years  of  indefatigable  research. 

It  is  only  by  an  elaborate  survey,  such  as  that  ordered  by  the 
State — for  we  can  scarcely  contemplate  a  private  undertaking  of  this 
magnitude — ^that  we  shall  be  led  to  a  right  understanding  of  this  sub- 
ject, and  receive  enlightenment  on  phenomena  so  irreconcilable  with 
those  displayed  elsewhere. 

We  are  greatly  in  need  of  detailed  maps  of  all  the  anthracite 
basins. 

fiKlTOH  OF  THB  BCHUTLEILL  OB  SOUTHERN  COAL-FIELD — COMMENCING 

EAST. 

Fig.  6. 
Section  of  the  Mauoh  Chank  Anthracite  Region,  looking  East 
Locast  Mn.  Manch  Chunk  Summit    Sharp  Mn. 


Bed  Shale.  Coal  Measures.  Red  Shale. 

The  remarkable  exposition  of  an  enormous  mass  of  anthracite, 
which  was  quarried  to  open  day  on  the  summit  of  the  Mauch  Chunk 
Mountain,  near  the  eastern  termination  of  this  coal-field,  excited,  for 
a  time,  no  small  attention,  not  only  in  the  United  States,  but  in 
Europe.*  We  have  already  cited  some  historical  notices  attending 
this  discovery,  and  the  difficulties  originally  encountered  in  rendering 
it  available.  The  great  bed  on  the  summit  at  Mauch  Chunk  is  esti- 
mated to  be  from  fifty-five  to  sixty  feet  thick,  including  the  inferior 
seams,  and  also  some  shale  beds.  The  open  quarry  here  is  more 
than  thirty  acres  in  area  of  excavation :  in  fact,  there  are  now  several 
of  these  open  workings.  At  the  neighbouring  coal  works  of  Room 
Bun,  the  main  bed  is  found  to  be  fifty  feet  thick,  resting,  as  at  Mauch 
Chunk,  upon  a  thick  bed  of  under-clay,  filled  with  stigmaria.  From 
these  two  working  points,  have  been  abstracted  and  sent  to  the  mar- 

*  Silliman's  American  Journal  of  ScienoCi  1830. 
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kets  of  Philadelphia,  New  York  and  Boston,  abont  three  miUipns  of 
tons  of  anthracite. 

NESQUEHONINGF  OB  ROOM  RUN  8BCTI0V. 

Fig  7. 
Section  «t  Nesquehoning,  or  Room  Ran^  looking  East 


^  ^  ^  ^i  *£  ^  Jl^  *i*i 


.o  .v  JIt  jb  .9>  ,v  jb  Jb  M 


Neiquehoning. 


eoQOiao»OkC40»c4eoo 

04        riCQ  fH  lO 


Sharp  Moont^n. 


Red  Shale  and  Red  Sandatone. 
bb  Conglomerate, 
cc  Coal  Measures, 
d  Anticlinal  Axis  or  Saddle. 


Covie  N.  650  E. 


The  remarkable  thickness  of  the  coal  at  the  summit  appears  to  be  the  result  of  tha  doilSit 
back  of  the  twenty-eight  feet  seam  upon  itself,  making  an  aggregate  thioknesa  of  fiOlj-ib 
feet. 

There  are  about  twelve  coal  seams  on  either  side  of  the  aids  font* 
ing  this  basin ;  eight  of  these  were  in  work  in  1847,  and  had  u 
aggregate  thickness  of  one  hundred  and  sixty-three  feet  of  anthri- 
cite,  of  which  a  fair  proportion  consisted  of  merchantable  coaL 
These  were  all  south-dipping  seams  ;  those  on  the  corresponding  or 
opposite  side  of  the  axis,  apparently  contained  at  least  an  equl 
amount  of  good  coal,  probably  the  repetition  of  the  same  veins. 

It  is  by  no  means  easy  to  convoy  a  true  representation  of  the  posi- 
tion of  the  coal  beds  on  the  summit  at  Mauch  Chunk,  owing  to  the 
numerous  contortions  of  that  part  of  the  general  basin.  The  exten- 
sive works  recently  put  in  operation,  wjll  go  far  to  develope  the  intri- 
cacies of  this  singular  district.  The  further  advance  of  these  under- 
takings in  regard  to  production,  will  be  detailed  in  a  subsequent  page. 
At  present,  we  must  make  a  hasty  travel  from  end  to  end  oi  this 
basin  ;  stopping,  for  a  brief  space,  at  a  few  prominent  points  on  tlie 
way. 

Leaving  Mauch  Chunk  and  the  Room  Run  mines,  which  have  to- 
quired  some  celebrity  through  the  notices  of  travellers,  geologists, 
and  men  of  science,'"  and  produced  in  1837,  834,929  tons,  the  next 
important  position  is  that  of  Tamaqua. 

TAMAQUA. 

The  section  we  here  introduce,  represents  the  arrangement  of  the 

♦  Journal  of  the  Academy  Natural  Sciences,  Philadelphia,  VoL  V.,  p.  17.    Experimenti 
on  anthracite,  bj  L.  Vanaxem. 


PBTRBTLTAirU.  857 

«1 8e»ni8  on  each  side  <^  the  valley  or  BTiiclmal  axis  ;  those  on  the 
barp  MoQDtain  or  south  sidei  being  nearly  rertioal. 

Fig.  8. 
SectioB  of  U)«  SehajlkiU  Coal  Buio  mt  Tuuqiia,  laaUng  towtrdi  Ihft  WuL 
I  Looiut  HonnUfD. 


t 


But  it  is  especially  interesting  on  acconnt  of  its  containing  in  the 
Iharp  Mountain,  a  coal  Beam  which  is  no  leas  than  seventy  feet 
hick,  nearly  vertical.  This  valuable  coal  area  was  illustrated,  in 
835,  by  an  article  in  the  Transactions  of  the  Geological  Society  of 
*hilade1phia,  accompanied  by  a  "  petrographical  map  and  section/' 
Mr.  Koehler.*  These  illustrations  exhibit  a  transverse  section  of 
entire  coal-field  at  that  place,  and  the  position  of  thirty-two 
rorkable  coal  seams,  of  three  feet  thick  and  upwards.  It  does  not 
ppear  to  have  been  suspected  at  the  time,  by  the  author,  that  tUs 
aib«r  represented  duplicated  seams,  arranged  in  synclinal  form ; 
mi  that,  consequently,  the  true  number  represented  was  not  more 
haa  the  one-half  of^^his  supposed  series,  which  embraced  a  total 
UeknesB  of  many  feet  of  coal,  the  largest  seam  then  known,  being 
■oi^-eight  feet.  The  anthracite  of  Tamaqua  is  less  indurated  than 
hat  near  the  Lehigh.  An  investigation  into  the  nature  of  this  coal 
ad  its  aahes  had  been  previously  lastitnted  by  Professors  Bache  and 

tOgWB.t 

TJu  Tamaqua  Minet  sent  to  market  via  Littlt  iSchuylkill.X 

1848,  -       -        162,626    I      1851,  -       -        810,807 

1849,  -  -  174,758  1852,  -  -  825,099 
1860,          -       -        211,960    I      1853,  -       -        884,448 

Passing  by  Tuscarora,  and  by  several  mining  villages  that  have 
prang  up  within  a  few  years,  we  reach  Fottsville  and  a  circle  of  col- 
lery  establishments  in  its  vicinity ;  the  focus  wherein  is  concentrated 
n  enormous  amount  of  productive  and  manufacturing  industry,  snch 
a  has  few  parallels  in  the  new  world  considering  the  short  period 
inoe  the  ongin  and  development  of  its  resources.  The  magnitude  of 
be  mining  business  of  the  Pottsville  district  will  appear  from  the 
ibles  which  we  shall  furnish  in  another  place. 

Numberless  are  the  documents,  reports,  maps,  and  statistical  state- 

•  TnsM.  QmL  Sou.  of  Peantjrlvuua,  Vol.  L,  p.  338. 

JlbiiL    ExpcrimsnU  on  the  uhei  of  uthiuuto,  Vol  TIL,  pp.  16&— IB. 
Ultle  BcbajlUll  Report. 
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ments,  published  and  unptiblished,  that  have  contribated  to  fflt 
celebrity  to  this  district.  A  transverse  section  of  this  coal-Seliii 
the  meridian  of  Potts ville,  has  been  for  some  years  in  eyeijk^ 
hands.  It  appears  to  have  resulted  from  the  combined  obavrtt 
of  many  local  explorers,  practical  operators,  and  mining  enpMI 
and  surveyors.  The  same  olistake  was  made  here,  as  we  have 
tioned  at  Tamaqua,  in  reference  to  the  repetition  of  beds  bj 
of  undulations  in  the  strata,  and  by  the  recurrence  of  sefenliki^ 
nate  axes  of  elevation  and  depression.  In  1836,  the  sappoaed  M» 
cutive  series  of  coal  seams  numbered  in  Mr.  Wilde's  section,  wif0f 
eight,  which  had  an  aggregate  thickness  of  four  hundred  and  11^ 
foyr  feet  of  coal.  Several  years  afterwards,  this  numb»  hifllhiii 
increased  to  one  hundred  and  eight,  and  the  total  thickneBiii 
augmented  in  the  like  proportion. 

Of  late  years,  the  accuracy  of  opinions  so  confidently  exprettell)l 
merely  operative  persons,  without  the  intervention  of  geolo|;iealii^ 
vestigation,  gradually  besan  to  be  doubted,  by  those  geologutiidl 
had  acquired  experience  m  unravelling  the  intricacies  of  dutriditf 
complicated  structure,  and  in  studying,  on  an  extended  Bd^Ai 
effects  produced  by  disturbing  agencies  of  great  power.  Wa  iN 
unable  to  say,  with  precision,  with  whom  these  new  and  correct  liM 
originated.  Like  most  subjects  of  this  nature,  they  were,  donbdflV 
the  result  of  gradual  development,  as  facts  and  illustrations  aooiil 
lated.  Even  now,  many  details  have  to  be  collected,  ere  il  Al 
phenomena  of  this  district,  the  bouleversements  of  its  mineral  bi^ 
and  the  repetition  of  its  groups,  shall  be  thoroughly  elucidated. 

Our  own  views,  in  this  matter,  entirely  coincide  with  those  rf  4* 
State  geologist,  and  we  perceive  also,  that  Mr.  Logan,  proriw 
geologist  of  the  Canadas,  who  has  examined  the  Schuylkill  coaMiA 
adopts  similar  opinions.  All  recent  investigations  tend  to  ceoiA 
these  conclusions,  and  to  show  that  the  series  of  coal  seams  inA>< 
Pottsville  section,  which  were  formerly  considered  to  be  so  niunew^ 
and  to  embrace  an  astounding  thickness  of  anthracite,  ought  to  b 
reduced  to  one  fifth,  in  certain  localities,  on  account  of  the  repeitrf 
flexures  within  the  general  coal  area,  which  occasion  many  ^eel^ 
rences  of  the  same  seams.* 

The  necessity  for  revising  all  the  old  statements  which  in»y|j 
found,  regarding  the  local  topography  of  the  anthracite  country,  i» 
which  have  been  transferred  into  works  of  standard  repute,  botl* 
America,  and  in  Europe,  will  appear  from  a  very  few  examples;  W 
at  the  same  time,  owing  to  the  remarkable  subdivision  of  the  grovj^ 
it  becomes  no  easy  task. 

A  description  of  the  mines  of  the  southern  coal  region  was  officiilll 
published  some  years  ago ;  wherein  it  was  stated  that  there  were  i 
the  Room  Run  mines  fifteen  beds  of  anthracite,  whose  aggregiU 

♦  Proceedings  Geol.  Soc.  of  London,  Vol.  III.,  "On  the  coal-fields  of  Pennsylranii,'' ^ 
M.  E.  Logan,  March,  1842,  p.  707.  The  author  adverts  to  the  stigmaria  beds  in  thii  ft«^ 
associated  with  the  coal,  and  by  them  he  was  enabled  to  detect  the  inrerted  poiition  tf  ^ 
strata. 
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ickness  was  two  hundred  and  forty-two  feet.  Like  most  of  the 
rly  reports,  which  were  generally  made  hy  unscientific  perso  ns, 
is  contained  glaring  errors  and  exaggerations ;  by  reason  of  count- 
g  the  same  seams  two,  three,  or  more  times  over.  Another  report, 
Dm  the  same  quarter,  announced  the  total  thickness  of  coal  in  nine 
fared  beds,  on  the  north  side  of  the  basin  only,  at  one  hundred  and 
orren  feet,  and  ninety  feet  on  the  south  side ;  being  two  hundred  and 
ae  feet  in  the  aggregate.*  This  is  no  otherwise  incorrect  than  as 
dates  to  the  doubling  of  the  series. 

At  the  commencement  of  operations  at  Beaver  Meadow,  in  1886, 
10  present  writer  was  informed  by  the  engineer,  Mr.  Wilde,  that  he 
ul  proved  three  hundred  feet  of  coal  there,  but  it  appears  to  be  ad- 
atted,  now,  that  about  forty  feet  constitute  the  principal  working 
sries,  in  that  quarter. 

A  report  to  the  legislature  of  Pennsylvania,  by  a  committee  ap- 
lointea  to  examine  the  Swatara  coal  mining  district,  in  1839,  an- 
konmoed  the  presence  of  seventy  veins  there,  of  from  three  to  more 
hma  twenty  feet  in  thickness  each,  then  known,  and  many  others 
More  supposed  to  remain  undiscovered.f  No  accurate  transverse 
•etion  has  vet  been  made,  across  the  field,  in  the  meridian  of  Pine- 
BTOre ;  but  from  what  we  already  know  of  that  region,  it  is  probable 
list  at  least  eight  repetitions  of  the  same  series  of  coal  seams  occur 
iMsre,  and  the  number  of  actual  and  distinct  seams  is,  consequently, 
nmed  to  a  comparative  few. 

We  shall  quit  this  branch  of  our  sulject,  for  the  present ;  merely 
•beerving,  by  the  way,  that  a  clear  insight  into  the  actual  arrange- 
Mnt  of  the  coal-fields,  respectively,  can  only  be  completed  after  the 
enstmction  of  more  authentic  maps,  sections,  and  diagrams,  and  by 
lore  actual  admeasurements,  for  the  purpose  of  geological  elucida- 
ionky  than  are  now  at  hand.  A  very  large  and,  apparently,  very 
ahiable  portion  of  the  aggregate  area,  remains,  still,  in  nearly  its 
riginal  obscurity. 

The  local  maps,  which  have  been  issued  in  a  coarse  and  cheap 
onn,  for  the  temporary  requirements  of  parties  bavins  local  interests, 
re  somewhat  numerous ;  but  they  have  very  little  scientific  merit  or 
rtistical  pretension.  Illustrations  of  a  far  superior  character  to 
heee  are  now  called  for ;  and  the  augmented  value  of  mineral  pro- 
lerty  here,  would  render  the  cost  Of  such  a  work,  a  comparatively 
ight  burden  upon  the  owners. 

June,  1854. 

The  followine  statement  upon  a  subject  of  increasing  interest  in 
oal  statistics,  has  been  kindly  furnished  us  by  a  gentleman  accus- 
mied  to  the  scientific  examination  of  coal  deposites. 

Ill  account  of  recent  shaftings  and  borings  through  the  coal  strata 
of  the  Southern  Coal-Field  near  Pottsville^  Pennsylvania. 

*^  For  some  years  past  there  has  been  amongst  land-holders,  coal 

•  Report  of  the  Lehigh  Company,  January,  1844,  p.  24. 
t  lUport  to  the  LegitlatorOi  by  H.  K.  Strong,  1830,  p.  29. 
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operators,  geologists,  and  others  interested  in  the  development  of  tli 
coal  region,  a  growing  sense  of  the  importance  of  ezpUmng  th 
deeper  lying  veins,  which  geology  taught  ns  to  believe  must  odi 
near  the  bottom  of  all  the  coal-basins.    These  ezploratictas  bMM 
the  more  iinperative,  as  oar  mines  near  the  surface  were  btdigifr 
hansted.     Of  coarse  the  shafts  or  borings  intended  to  develop  III 
lower  coal  strata  were  generally  began  upon  those  estates  vhott 
point  could  be  selected  near  the  outcrop  of  the  lower  large  white  «l 
coals.    As  in  other  situations,  these  veins  are  not  btougfat  sofficiatlf 
near  the  surface  by  the  anticlinal  axis  or  rolls  of  the  strata,  to  aib 
them  particularly  valuable  for  present  operations.    The  first  lU 
was  commenced  oy  Alfred  Lawton,  Esq.,  in  1845,  on  the  weit  ^ 
of  Mill  Creek,  not  far  south  of  Mine  Hill,  upon  the  lands  of  Btif 
C.  Carey,  Esq.    Near  this  point  the  Mammoth  White  Ash  fcat 
extensively  worked  above  water  level.    This  shaft  was  sunk  TS&i^ 
then  a  boring  commenced  and  penetrated  to  the  depth  of  122|<M( 
into  the  Primrose  vein,  after  which  it  was  abandoned  and  reaflM 
thus  until  1851,  when  E.  W.  McGinnis,  Esq.,  resolved  to 
the  exploration  by  sinking  the  shaft  to  the  FHmrose,  and  then 
to  the  mammoth  vein.    Tne  success  of  this  enterprise  was  so 
that  it  was  immediately  determined  to  continue  the  shaft  (10|ljll: 
feet)  down  to  the  Mammoth  vein.     The  following  table  exhihitidi 
total  thickness  of  various  kinds  of  strata  found  during  the  proooiif 
boring,  and  indicates  the  depth  from  the  surface  at  which  some  of  tb 
layers  were  found : 

Thickness.  Depth  from  SnfiBi. 

Rock  and  slate,     -        -  119  feet. 

Primrose  coal,      -        -  3  "                      122  feet 

Rock  and  slate,     -        -  68  '' 

Holmes  coal,         -        -  4  "    6  in.            194    "    6  ifl. 

Rock  64  feet,  slate  10  feet,  74  " 

Coal,  ....  1  «                     296    "    6n. 

Slate,           ...  61  " 

Coal,   .        .        .        .  1  "    8in.            322    «    2 in. 

Rock  54  feet,  slate  18  feet,  72  " 

Coal,  7  feet  vein,           -  8  "    6  in.           402    "    8  it 

Slate,  ....  14  « 

Mammoth  White  Ash,  22  "                     438    "    Sid. 


But  to  preserve  the  order  of  time,  we  should  observe  that  Wort 
continuing  the  enterprise  of  Mr.  Lawton,  Mr.  McGinnis  had  pro*- 
cuted  an  extensive  boring  operation  on  the  East  Norwegian  Cr^ 
upon  the  lands  of  the  Delaware  Coal  Company.  This  exploratioi 
begun  in  1850,  by  a  shaft  which  was  sunk  to  the  depth  of  170  fe^^ 
when  the  search  was  continued  by  boring  to  a  total  depth  of  tl5o 
feet.    The  following  table  shows  the  results  obtained : 
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Thiokneu.  Depth  i^m  8ai&««. 

Slate  and  sandstone,        -  42  feet.   * 

.  Coal  and  black  dirt,         -  18  « 

Bode  and  date,  with  iron  ore,  481  '<  8^  in.       491  feet,  8^  in. 

:  Black  dirt,  cat  Maj  1st,  18  6  "  6    in.       498  «    2|  " 

:  Slate,  4  ft.  6,  and  rock,  4  ft.  6,  25  "  528  "    2|  " 

Coal,      ....  5  «  628  "    2|  " 

Bock  and  date,       -       •  127  "  9   in.       656  « 

This  boring  terminated  in  slate.    Being  located  farther  south  from 

outcrop  of  the  Mammoth  vein,  than  the  first  mentioned  shaft,  it 

necessary  to  penetrate  deeper  in  order  to  reach  that  vein.     It 

howoYer,  likel j  that,  at  no  very  distant  period,  the  Delaware  Com* 

By  will  be  jnstmed  in  continuing  this  shaft  to  reach  the  large  White 
I  Toin. 
The  third  deep  boring  was  undertaken  by  the  North  American 
BcnJ  Company,  who  employed  Mr.  P.  W.  Shaeffer,  late  of  the  State 
pledloffical  Surrey,  to  direct  the  operation.    After  careful  explora- 
01  the  surface,  he  located  upon  the  Company's  land  in  the  val- 
df  Crow  Hollow,  just  below  the  celebrated  Primrose  vein.    This 
g  was  commenced  in  October,  1852,  and  fiilished  in  1858.     The 
ioDowing  table  shows  the  results : 


Sandstone,  slate  and  rock. 
Holmes  coal,  ... 
Sandstone  and  slate. 
Dark  brown  slate,  with  iron 

ore  and  a  seam  of  coal, 
Slate,  with  leader  of  coal. 
Bock  and  some  slate. 
Slate,     ...        - 
llammoth  White  Ash  vein. 

These  are  but  the  beginning  of  a  series  of  enterprises  for  the 
derelopment  of  our  lower  large  coal  seams,  which  must  undoubtedly 
to>Tm  the  chief  source  of  supply  for  future  demands." 


CAPnAL  EMPLOYED  IN  THB  PRODUCTION  OF  ANTHBAOITB  COAL. 

Tods. 

The  Statistical  Return  to  Congress,  in  1840,  exhibits  the 

amount  of  anthracite  raised, 859,686 

of  men  employed  in  mining  it,        -        -        -       2,977 
of  capital  invested,        -        -        -        -       $4,334,102 

Like  most  other  returns  on  this  branch  of  industry,  made  at  this 
period,  this  is  evidently  below  the  mark.     It  was  shown,  in  1839, 


Tbiokaeaa. 

Depth  from  SnifiMe. 

88  feet, 

1    in. 

4    " 

2    in. 

92  feet,  8    in. 

67    " 

5}  in. 

149    «    8J  « 

85    " 

184    «    8i  « 
194    "    10} « 

10    " 

2    in. 

189    « 

1|  in. 

884    " 

21    « 

405    "    to  the 
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that  in  the  Schuylkill  mining  district  alone,  capital  to  the  amount  of 
910,360,555  was  invested.* 

As  far  back  as  the  year  1838,  when  the  coal  trade  waa,  compara- 
tively, in  its  infancy,  the  capital  invested  in  the  production  of 
anthracite,  and  in  the  means  of  transportation,  in  canals  and  rail- 
roads, in  the  purchase  of  coal  lands,  and  in  working  capital|  wis 

|J19,176,217.t 

This  calculation  does  not  include  the  value  of  store-houses,  wharves, 
landings,  &c.,  in  Philadelphia,  New  York,  Boston,  and  other  places; 
or  the  value  of  the  vessels  and  the  capital  employed  in  shipping  this 
coal. 

In  1839,  a  statement,  emanating  from  some  persons  well  acquainted 
with  the  business  affairs  of  this  neighbourhood,  showed  that  the  capital 
engaged  in  mining  and  transporting  anthracite,  including  the  lateral 
railroads,  engines,  cars,  wagons,  boats,  land  and  houses,  amounted  to 
the  sum  of  87,394,375.^ 

In  1842,  at  a  public  meeting  of  persons  engaged  in  the  coal  trade, 
in  Schuylkill  county,  31st  January,  a  report  on  the  coal  statistics  of 
that  county  was  made ;  by  whicn  it  appears  that  the  capital  invested 
under  the  foregoing  heads,  with  the  addition  of  the  Reading  Railroad, 
the  Danville  and  Pottsville  Railroad,  and  the  Schuylkill  Navigation, 
amounted  to  $17,526,000. 

Population  engaged  in,  or  entirely  dependent  on  the 

coal  trade, 17,000  persons. 

Number  of  horses  employed  in  boating,  and  at  the 

collieries, 2,100  horses. 

Agricultural  products  annually  consumed,  $588,572 

Merchandize  consumed,  -        -        -        -      918,325 

$1,506,897 

These  statements  are  understood  to  comprehend  only  the  coal  pro- 
duction of  the  county  of  Schuylkill. 

At  that  time,  there  were  in  use,  in  this  county,  thirty  steam-engines, 
amounting  to  upwards  of  800  horse  power :  22  of  these  engines  were 
manufactured  there.  850  canal  boats,  2,100  horses,  145  nules  of 
railroads,  and  3,900  railroad  and  drift  cars,  were  in  full  employ:  and 
all  this  had  originated  within  about  fifteen  years. § 

In  1846,  the  number  of  steam-engines  employed  in  the  collieries 
of  Schuylkill  county  alone  was  68,  having  an  aggregate  horse-power 
of  2,018 ;  in  addition  there  were  constructed  38  others,  having  a 
power  of  903  horses:  in  all  106  engines  and  2,921  horse-power.|| 

M.  Chevalier,  who  investigated  the  canals,  railroads,  and  resources 

*  Report  to  the  Legislature  of  Perinaylvania,  on  the  Swatara  Mining  District,  1839. 
t  Report  to  the  Legislature  of  Pennsylvania,  on  the  subject  of  the  Coal  Trade,  1834. 
■^  Minor's  Journal  of  Pottsville,  January  5,  1839. 

Miners'  Journal  of  Pottsville,  January  1,  and  February  6,  1842. 

An.  Rep.  Board  of  Trade,  April,  1847. 
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of  the  United  States,  in  1839,  remarks  of  Pennsylvania, — after  de- 
scribing the  extent  of  her  canals  and  railroads,  both  public  and 
'private, — projected  and  completed, — that  such  a  result  would  be  very 
remarkable  on  the  part  of  an  ancient  people,  who  had,  for  a  long 

{eriod,  applied  themselves  to  the  perfecting  of  their  communications. 
t  appears  prodigious,  when  one  remembers,  that  all  these  works, 
with  only  one  or  two  exceptions,  were  not  commenced, — were  not 
even  projected, — in  1825. 

'^n  faut  faire  un  effort  pour  concevoir  comment  une  population 
ansai  restrainte  que  celle  de  la  Pennsylvanie,  a  pu  entreprendrei  et 
achever  k  pen  prds,  une  pareille  masse  de  travaux  dans  un  d^lai  aussi 
court."* 


I.   SCHUYLKILL    COAL    REGION. 

CENTRAL  AND  WESTERN  DIVISIONS   OF  THE   SOUTHERN  BASIN,   OB 
GROUP  OF  COAL  BEDS,   EMBRACING  SCHUYLKILL  GOUNTT. 

The  annual  returns  of  coal  production  from  the  different  coal-fields 
are  becoming  more  difficult  of  classification,  every  year,  and  must  of 
necessity  be  abandoned  for  a  more  general  system,  especially  as  re- 
lates to  the  districts  usually  known  as  the  southern  and  mid(Ue  coal- 
fields. As  these  regions  become  blended  together  by  a  net-work  of 
railroads,  the  original  distinctions  become  obsolete,  or  are  lost. 
Already,  for  instance,  some  of  the  coal  of  the  Wyoming  or  northern 
regions  descends  the  Lehigh,  and  swells  the  returns  made  from  that 
channel,  which  already  receives  the  coal  of  half  a  dozen  other  basins. 

So  also  the  Pinegrove  region  sends  part  of  her  coal  by  the  Union 
canal,  and  part  by  the  Reading  Railroad  or  the  Schuylkill  naviga- 
tion; thus  affecting  the  results  of  the  yearly  returns.  In  like  manner, 
the  anthracite  of  the  middle  region  will  reach  market  by  various 
routes,  and  be  blended  with  the  contributions  of  all  the  other  districts. 

Annual  Production  of  anthracite  sent,  by  tanals  and  railroads,  to 
market  from  the  mines,  exclusive  of  the  coal  consumed  upon  the  spot, 
or  in  the  vicinity,  from  the  commencement.  This  return  from  Schuyl- 
kill county  embraces  also  that  part  of  it,  which  is  known  as  the 
Swatara  or  Pinegrove  district,  and  also  the  Little  Schuylkill  district. 

We  have  adopted  the  returns  of  the  Pottsville  Miners'  Journal  and 
Beading  Railroad  Reports,  including  in  the  table  from  1837,  the 
returns  of  the  Pinegrove  district.  The  amount  of  the  Little  Schuyl- 
kill district  will  be  found  below. 

*  HiBtoire  et  description  des  yoies  de  oommunioation  aaz  Etats-Unis,  tome  premier,  p. 
642. 


864 


CKITED  STATES  OF  AUEBICA. 


Tears. 

Torn. 

Tears. 

1825 

6,500 

1833 

1826 

16,767 

1834 

1827 

31,360 

1835 

1828 

47,284 

1836 

1829 

7«,973 

1837* 

1830 

89,984 

1838 

1831 

81,854 

1839 

1833 

209,271 

Tons. 


252,971 
226,692 
839,508 
432,045 
540,152 
446,875 
465,247 


Tears. 

Tons. 

Tears. 

1840 

476,151 

1847 

1841 

602,545 

1848 

1842 

573,278 

1849 

1848 

700,200 

1850 

1844 

874,850 

1851 

1845 

1,181,724 

1852 

1846 

1,295,928 

1863 

TOBI. 


1,650,811 
1,714^ 
1.681,425 
l,7l2,9Sf 
2,184^ 
2,517,491 


The  production  of  anthracite  from  the  eastern  or  Lehiah  diviium 
of  the  southern  basins,  and  central  group  of  coal  beds,  will  be  sepa- 
rately arranged  under  the  returns  from  toe  Lehigh  district,  in  a  8a^ 
ceeding  page.  The  return  for  1847  was  643,973  tons,  and  the  aggre- 
gate, since  the  opening  of  the  trade  to  the  1st  January,  18&^  is 
9,756,598  tons.f 

The  following  table  embraces  the  Little  Schuylkill  or  Tamaqiu 
coal  district,  having  its  outlet  at  Port  Clinton,  which,  in  1847,  pro- 
duced 106,401  tons,  and  altogether  from  the  opening  of  the  district, 
in  1832  to  1854,  inclusive,  furnished  2,247,446  tons,  as  its  quota.  The 
arrangements,  in  progress  at  this  establishment,  will  ensure  a  con- 
tinued accelerated  supply  for  the  future. 

Tears. 

1832,  .... 

1883,  .... 

1834,  .... 

1885,  .... 

1886,  .... 
1837,  .... 

looo,  -     -     -     - 

1839,  .... 

1840,  .... 

1841,  .... 

1842,  .... 

We  have  stated  that  the  Schuylkill  coal-field  supplied  three  species 
of  anthracite.  The  environs  of  Potts villo  furnish  two  of  these;  and 
we  are  indebted  to  the  editor  of  the  Miners'  Journal,  of  that  place, 
for  a  statement  of  the  relative  proportions  of  each  kind,  that  were 
sent  from  thence,  in  the  year  184G. 


Tom. 

Tears. 

TODI. 

14,000 

1843, 

-      81,000 

40,000 

1844, 

-      57,845 

84,000 

1845, 

-      75,998 

41,000 

1846, 

-      91,007 

35,000 

1847, 

-    106,401 

81,000 

1848, 

-    162,626 

13,000 

1849, 

-    174,758 

9,000 

1850, 

-    211,960 

20,000 

1851, 

.    810,307 

40,000 

1852, 

.    325,099 

37,000 

1858, 

•  t384,443 

White  ash  coal. 
Red  ash  coal 


703,000  tons. 
539,000     " 


Including  Pinegrove. 
703,000  tons. 
592,928     " 


1,242,000     "         §1,295,928 


The  journal  last  named  informs  us  that  the  number  of  colliery 

*  Pinegrove  included  in  the  following  years.  f  Reading  R.  R.  Report.  1854. 

t  Report  of  Little  Sch.  Xav.  Co.,  1S54.  §  Miners'  Journal,  January  30th,  1847. 
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establishments  in  Schuylkill  county,  in  1846,  was  142,  including  ten 
in  the  Swatara  region :  of  these  85  collieries  are  below  the  water 
leTel,  yiz.,  they  are  drained  by  steam  power.  There  were,  further, 
22  collieries  in  preparation,  of  which  ten  are  below  the  water  lereL 

The  following  is  a  summary  of  a  table  contained  in  the  columns  of 
the  Pottsville  Miners'  Journal,  compiled  by  Messrs.  Barnum,  C.  W. 
Peale,  and  J.  M.  Wetherell,  embracing  all  the  collieries  in  the  Schuyl- 
kill Coal  Region,"^  up  to  June,  1868,  with  two  collieries  on  the  Lor- 
berry  Creek  Railroad.  There  are  about  two  miles  of  underground 
raiboad  in  the  Lorberry  Creek  region,  not  in  the  table.  From  this 
chart  we  sum  up  the  following  information : — 

Total  number  of  collieries,     ...  113 

Red  Ash,                do.            -            -            -  58 

White  Ash,            do.             ...  55 

Number  of  operators,             -            -            -  82 

Underground  railroads,  miles,            -            -  124} 

Of  which  through  solid  rock,  do.        -            -  6| 

Steam  engines  employed  in  mining,    -            -  210 

Aggregate  horse  power,         -            -            -  7,071 

Equal  to  man  power,              -            -            -  42,426 

Power  for  hoisting  and  pumping,  horses,        -  3,805 

For  pumping  only,    -            -         do.           -  1,375 

For  breaking  and  screening  coal,    do.            -  1,891 

Miners  and  labourers  employed  at  collieries,  -  9,792 

Horses,          ....            -  468 

Mules, 569 

Miners*  houses  out  of  towns,  -  -  -  2,756 
Whole  capital  invested  in  these  collieries,  -  $3,462,000 
By  individual  operators,  about           -            -    ^2, 600, 000 

Deepest  slope,  yards,             -            -            -  353 

Shortest             do.    -            -            -            -  33 

Thickest  vein,  worked  at  Hecksherville,  feet,  80 

Smallest,                 "                 "                 "  2 

'^  All  the  coal  lands  now  worked  in  the  county  are  owned  by  six 
corporations  and  sixty  individuals.  About  twenty-five  of  the  owners 
reside  in  Schuylkill  county,  and  the  balance  abroad. 

"  Not  one  solitair  ton  of  coal  was  mined  by  any  corporation  in 
Schuylkill  county  during  the  year  1853 — the  whole  proauct  of  two 
millions  five  hundred  and  fifty-one  thousand  six  hundred  and  three 
tons  was  mined  by  individuals.  ^ 

^^  The  coal  rent  will  average  about  thirty  cents  a  ton.  The  product 
of  1852,  in  Schuylkill  county,  was  $2,551,603  tons.  This  would  give 
an  income  of  97o5,480  to  the  landholders,  in  the  shape  of  rents,  for 
the  year." 

During  the  agitation  of  the  tariff,  in  1846,  at  Washington,  it  was 
stated  by  Mr.  Cameron,  of  Pennsylvania,  that  thirty  years  ago,  coal 

^  Pint  Anthimeite  coal  field,  whose  outlets  sre  at  Mount  Carbon,  Port  Carbon,  Schnjlkill 
Uaren,  Port  Clinton,  and  shipped  hj  Reading  Bail  Boadand  SehnyUdU  CanaL 
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was  entirely  unknown  in  this  oonntiy ;  yet,  in  1846^  H  ^ve  en^loj^ 
ment  to  five  millionB  of  days'  work,  annually.  It  kept  in  moTeflMnt' 
a  thooBand  Blups  of  a  hundred  and  SStv  tons  each,  and  affiwded  a 
nunery  for  the  traaninff  of  aiz  thouaand  seamen,  who  earned  thxee 
millions  of  dollars  yearly.  It  gave  eireulation  to  a  capital  of,  flfltv 
millions  of  dollars.    It  kept  in  activity  fifteen  thousand  minei%  and 


sustained  a  mining  population  of  seventy  thousand  souls,  who  aum- 
aUy  consumed  upwiurds  of  two  millions  worth  of  amcultural  prodas- 
tions,  and  more  than  three  and  a  half  millions  of  dollan  wwth  of 
merchandise. 

Sehujflkia  Oaunijfy  Pa. — ^This  county  has  an  area  of  seven  hundred 
and  fifty  square  miles.  Elevations  above  tide : — Port  Olinton,  400 
feet ;  Pottsville,  610  feet ;  summit  of  Broad  Mountain,  1658.  Ihrsin- 
age,  north,  south,  east  and  west.  Fall  of  the  BchuyUdll  river  in  the 
county,  from  Fottsville,  220  feet.  Population  of  the  oounty  abonl 
66,000. 

^  HtTMBSB  OF  0PBBAT0B8  IN  THX  SOHUTLXILL  OOAL  UGIOV. 

We  observe,  in  a  statistical  report  of  this  district,*  some  de- 
tails, which  appear  to  be  deserving  of  a  passing  notice.  '*  There 
were  only  one  hundred  operators  engaged  in  mining  coal,  in  the 
whole  Schuylkill  region^  during  1847.  As  the  expenses  of  miniiig 
increase,  the  number  of  operators  are  gradually  diminisl^ng.  This 
is  apparent  from  the  fact,  that,  although  tiie  number  of  eottierim 
have  increased  during  the  last  year,  the  number  of  operatan  in  the 
region  have  diminished,  down  to  about  one  hundred.  Three  yean 
ago,  they  numbered  about  one  hundred  and  forty.  Some  of  the 
larger  operators  now  work  five  or  six  collieries." 

The  Schuylkill  county  collieries  are  situated  as  follows : — 

1848.         1850.       1862. 
Above  water  level,     101  120  62 

Below  "  42  44  49. 


Total,  -  143  164  111 

Priee  of  Labour  in  the  Coal  district  of  PotUmlle, 


Periods. 


1881 
1840 

1842 
1844 

1845 

1846  1 

1847  J 


Wages  per  day. 


Miners. 


Dollan, 
1.00 
1.00 

sn 

1.10 

1.18 
1.25 


Labourers. 


.83 
.80 

•70 
.76 

.80 
.83 


ObserraUons. 


The  tariff  of  1828,  on  coal  and  iron,  In  ftill  force. 

The  reduced  tariff  in  operation.  Wages  paid  in  goods^  mn^H 

a  difference  of  15  to  20  per  cent  against  the  lab<wnr. 
Paid  in  traffic — one  half  the  labourers  had  no  emplojmeiit 
The  tariff  of  1842  took  fUl  effect;  all  were  emiS^ft^ta^ 

labour  waa  in  demand. 
Business  continued  as  in  the  preyious  year. 
Business  improring  In  aotlyity;  aU  wages  paid  In  moMTi » 

has  been  the  case  for  four  years. 


•  PottsTiUe  Miners'  Journal,  Janumiy,  1848,  and  1851. 


PENNSYLVANIA. 


867 


The  details  of  the  foregoing  table  were  arranged,  from  the  books 
of  one  of  the  most  important  coal  companies  in  the  United  States, 
with  a  yiew  to  show  that  there  had  been  an  advance  in  the  price  of 
labour  in  the  mineral  districts  of  Pennsylvania,  under  the  influence 
of  the  tariff  of  1842;  a  state  of  things  which  had  been  assumed, 
somewhat  theoretically,  to  be  unfounded.* 

We  have  ventured,  towards  the  commencement  of  this  volume,  to 
suggest,  for  reasons  assigned,  that  the  imposition  of  duties  on  im- 
ported bituminous  coal  has  had,  and  wUl  continue  to  have,  very  little 
influence  on  the  prices  of  anthracite. 

Table  of  JMces  of  ArUhradU  in  Philadelphia,  New  York,  and  Boston,  in  the 

following  year8,\ 


Philadelphia. 

New  York. 

Boston. 

Yean. 

Wholesale,  per 

Betail,  per  ton 

Retail,  per  ton  of  2,000  lbs. 

ton  of  2,240  lbs. 

of  2,000  lbs. 

DoUart, 

Dollar; 

DoUart, 

1839 

5  50 

8  00 

9  00 

.    .    to    .    10  00 

1840 

5  50 

8  00 

9  00 

.    .    to    .    1100 

1841 

5  00 

7  75 

8  00 

.    .    to    .      9  00 

1842 

4  25 

6  50 

6  00 

.    .    to    .      6  50 

1843 

8  50 

5  75 

6  00 

.    .    to    .      6  50 

1844 

3  37 

5  50 

6  00 

.    .    to    .      6  50 

1845 

3  50 

5  75 

6  00 

.    .    to    .      7  00 

1846 

4  00 

6  00 

6  50 

.    .    to    .      700 

1847 

3  85  to  4  00 

5  50  to  6  00 

6  50 

.    .    to    .      7  00 

1862 

3  75 

6  00  to  7  00 

1853 

4  25  and  50 

7  00 

.    .    to    .      8  00 

1854 

4  50  to  75 

8  50 

.    .    to    .      9  00 

In  1840,  mining  labour  was  9^-00  to  $7.00  per  week ;  in  1846, 
?8.00  to  810.00  per  week.J 


SWATABA  AND  PINEGROVB  DIVISION  OP  THE  SCHITYLKILL  BKQION. 

Having  its  outlet  by  the  Union  Canal. 

Proceeding  westward,  after  leaving  the  Schuylkill  river,  we  arrive 
at  the  Swatara  Goal  District,  which  in  1839,  and  nearly  for  the  first 
time,  was  investigated  by  direction  of  the  legislature.  §  Although 
possessing  a  great  number  of  very  excellent  coal  seams,  the  business 
enterprise  has  heretofore  greatly  languished,  on  account  of  difficul- 
ties, both  local  and  temporary,  in  this  quarter  ;  especially  those  aris- 
ing from  inadequate  facilities  of  transportation.  Many  of  these  dis- 
advantages are  already  overcome,  and  the  rest  will  vanish  in  propor- 
tion as  the  near  prospect  of  profitable  remuneration  awakens  the 
energy  of  the  proprietors  and  adventurers. 

Many  associations  for  coal  mining,  canal  or  railroad  purposes,  have 


Pottrrille  Miners'  Journal,  Jane,  1846,  and  subsequent] j. 

Beport  of  the  Board  of  Trade  of  Schuylkill  county,  AprU,  1846,  and  subsequentlj. 
Speech  of  Mr.  Cameron,  in  Congress,  July  22d,  1846. 
{  Beport  to  the  Legislature  of  PennsylyanU  on  the  Swatan  Mining  Distriot^  1889,  p.  29. 
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here  inyeeted  capital,  and  these  are  already  busily  oconpied  in  carxy- 
ingont  their  respective  undertaldngs. 

We  insert  the  following  statement  of  the  quantity  of  anihradle 
which  was  sent  down  from  the  Pinegrove  or  Swatara  district,  by  the 
Union  Canal  and  Feeder,  from  the  rottsville  Miners'  JonmaL  We 
will  obserye  that  the  first  commnnication  between  the  Swatara  ooaI 
region  and  the  Union  Canal,  was  effected  in  1888.  In  1847,  a  rul- 
road  being  completed  from  the  district  around  the  head  waters  of  the 
Swatara  and  the  Reading  Railroad,  42,145  tons  of  anthracite  were 
conyeved  hence  to  market  at  Philadelphia,  by  the  SchnylkiU  ronte^ 
in  addition  to  67,487  tons  yia  the  Union  Canal. 


Tears. 

Tons. 

Tears. 

Tons. 

Tears. 

Tons. 

1834 

8,911 

1841 

17,653     / 

184S 

61,580 

1835 

18,891 

1842 

82,381 

1849 

78,299 

1836 

11,710 

1843 

22,905 

1850 

70,919 

1837 

17,000 

1844 

84,916 

1851 

1838 

18,000 

1845 

47,928 

1852 

75,SN 

1839 

20,839 

1846 

58,926 

1853 

80,8f9 

1840 

23,860 

1847 

67,457 

• 

Within  the  area  drained  by  the  Swatara  riyer  and  its  tribntariei, 
the  main  coal-field  separates  into  two  forks,  one  striking  towards  the 
north-west,  the  other  directed  towards  the  south-west,  and  stretching 
almost  to  the  Susquehanna.  The  north  fork,  which  is  a  double  basin, 
is  eighteen  miles  in  length,  and  the  southern  one,  which  is  a  single 
basin,  is  thirty  miles ;  and  at  the  termination  of  the  former,  they  are 
more  than  ten  miles  apart. 

The  entire  breadth  of  the  Swatara  region  is  occupied  by  a  series 
of  anticlinal  and  synclinal  axes,  by  means  of  which  the  numerooB 
coal  seams  are  repeatedly  brought  to  the  surface ;  exhibiting,  in  the 
aggregate,  indications  of  a  yast  amount  of  anthracite. 

Fig.  9. 
Section  of  the  Swatara  Coal  Field — PennsjlTania. 
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Heretofore,  the  wild  and  broken  character  of  the  surface  has  op- 
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posed  difficulties  to  the  complete  geological  development  of  the 
numerous  highly  inclined  strata.  It  is  only  by  means  of  the  gradual 
progress  of  local  improyement,— of  the  operative  mining  industry  of 
of  the  country,  and  of  a  more  correct  system  of  surveys, — that  ve 
shall  acquire  a  thorough  insight  into  the  structure  of  this  region.. 

The  committee  on  the  Swatara  district,  in  1839,  were  compelled 
from  the  difficulty  of  the  task,  to  abandon  all  expectation  of  obtaining 
a  list  of  the  coal  seams.  They  stated,  however,  that  about  forty  beds, 
of  from  three  to  more  than  twenty  feet  in  thickness,  had  then  been 
opened.  The  lowest  number  of  seams  in  a  condition  to  be  worked, 
they  estimated  at  seventy,  without  passing  into  the  North  or  Broad 
Mountain.  We  know  well  at  the  present  day,  the  erroneous  nature 
of  this  view,  and  that  what  was  then  taken  to  be  one  general  series 
or  continuous  group,  was  in  fact  a  series  of  repetitions  of  a  much 
smaller  number,  as  we  have  already  suggested. 

From  the  very  remarkable  physical  characters  of  the  Swatara 
region,  at  the  point  or  pivot  from  whence  diverge  the  two  forks,  of 
which  we  have  spoken,  it  would  be  but  reasonable  to  expect  an  un- 
usual extent  of  disturbance  through  the  crushing  influence  of  a  move- 
ment so  stupendous  as  we  perceive  must  have  there  taken  place.  We 
could  scarcely  fail  to  suspect  the  prevalence  of  such  phenomena  as 
frequent  lines  of  dislocation  and  cross  fracture;  and,  accordingly, 
we  perceive  abundant  evidence  of  the  fact,  in  the  numerous  trans- 
verse ravines,  of  great  depth,  at  right  angles  to  the  strike  of  the 
strata,  and  now  forming  so  many  outlets  or  channels  for  the  drainage 
of  the  interior  area.  The  thirty-six  breaks  or  gaps,  which  in  1839 
were  viewed  as  particularly  advantageous  circumstances,  favourable 
to  the  mining  economy  of  the  district,  we  are  led  to  believe,  mark, 
with  unerring  exactness,  the  sites  of  original  fissures  or  fractures, 
crossing  perpendicularly  the  longitudinal  axes  of  the  coal  measures. 
Whether,  as  has  been  suggested,  there  has  been  any  lateral  move- 
ment or  heaves,  to  disturb  the  linear  continuity  of  the  strata,  we  are 
at  present  unaware.  Hitherto  we  have  perceived  no  evidence  of 
such  a  tendency ;  we  are  only  surprised  to  observe  so  little  interrup- 
tion to  the  general  range  of  the  coal  beds. 

DAUPHIN  COUNTY  COAL  DISTBICTS. 

The  North"  West^  or  Bear  Valley  Fork,  in  Schuylkill  and  Dauphin 
counties,  will,  before  long,  be  the  theatre  of  very  extensive  mining 
operations.  It  contains  a  numerous  suite  of  coal  seams,  two  or 
three  times  repeated;  some  of  these  are  of  great  power,  and  all 
of  them  are  of  excellent  quality,  especially  adapted  to  domestic  use. 
They  are  of  the  white  or  gray  ash  variety  of  anthracite,  but  of  easy 
combustion ;  while  those  at  the  southern  side  of  the  region,  towards 
the  Sharp  Mountain,  consists  of  the  red-ash  and  free  burning  kinds ; 
a  description  which  is  highly  esteemed  for  domestic  fuel,  but  not  so 
efficient  for  the  iron  furnace.  An  investi&;ation  of  the  western  ex- 
tremity of  this  district,  in  the  fall  of  1846,  has  been  the  subject  of 
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vk  «!»f/<vnt«  report  bj  the  preseat  vriter,  addressed  to  the  Lyken'i 
V»n«j  C<j*I  Compa&T.*  .AJkos  6<>,f>00  tons  of  coal  were  mined  hen 
prior  to  1>!49,  tjA  sent  down  bj  the  Wieonisco  Bulroad.  8mM 
then  the  amounts  are  as  follows  rt' — 


1M8 
184& 

l^G3 


-  25,325 

-  37,768 
•  54,200 

-  59,857 

-  69,007 


rig.  10. 

5«etiGB  of  the  BUek  Spriag  G^,  Lebanon  eonnty,  looking  Wort. 
Sharp  or  Third  If ovatain.  Fonrth  or  Bad  Xountain. 


■;o 


^^     •     •     •     •  ^n 


Bedghide. 


Lerel  of  Fuhing  Creek,  760  feet  above  Tide. 
Bcale  1600  feet  to  an  inch,  both  vertical  and  horixontaL 


Bed  Shale. 


The  South'tcest  Fork  terminates,  acutely,  within  two  miles  of  the 
Susquehanna  river,  and  formed  the  subject  of  two  very  detailed 
reports,  in  1840,  by  the  present  writer.J 

After  passing  Fishing  Creek  Gap,  and  entering  Lebanon  comty, 
at  Black  Spring  Gap,  fourteen  beds  of  coal,  viz.  eight  on  the  sonth 
side  and  six  on  the  north  side  of  the  axis,  were  proved;  whose  aggre- 
gate thickness  of  froeburning  red-ash  coal,  was  ninety-one  feet.  At 
Kausch  Gap,  nine  southern  seams  were  proved.  In  number  and  vol- 
ume the  series  then  decreases,  as  we  proceed  through  Dauphin  county, 
and  the  mountain  contracts  in  breadth,  until,  at  eight  miles  from  the 
Susquehanna,  it  presents  a  very  slight  prospect  of  advantageous 
working,  further  to  westward.  Finally,  it  contracts  into  a  narrow 
insignificant  ridge,  terminating  entirely  before  reaching  the  Susque- 
hanna river. 

The  Dauphin  and  Susquehanna  Coal  Company's  lands,  which  oc- 
cupy more  than  one-third  of  the  length  of  the  whole  of  this  coal-field 
has  been  further  proved,  since  the  publication  of  the  first  edition,  in 
running  several  tunnels  across  the  southern  part  of  this  basin  (is 
suggested  by  Mr.  Taylor)  by  which  three  other  veins  lying  above 
those  of  the  section  of  Rausch  Crap,  on  the  Company's  lands,  have 
boon  discovered.     One  of  those  tunnels,  in  Yellow  Spring  (Jap,  four 

•  Report  lo  ;h*  L.Tkon'*  Vall*T  Ci>al  CompanT.  bj  R.  C  T^"!^.  I>ec«ab*r  I6tfa.  1S4«. 
T  rv;:<villi»  Miner?"  JoutoaI.  1<>4, 

:  K;i   r:?  .^a  :he  Miner**.  Lin  J*  of  the  Stocr  Cr**k  EfSas^  azi  i&c«M  of  the  Dtapbii 
C>*I  CoxpAnr.  by  R.  0.  Tar.or.  PrvfiJes:  of  ih*  Boaz>i  «f  DsracMn^  ISU. 
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miles  west  of  Rausch  Gap,  cut  through  a  mass  of  semi-bituminous 
ooal  fifty  feet  thick,  the  declination  of  the  rocks  on  each  side  indi- 
cating it  to  be  a  synclinal  axis.  Of  course  the  same  number  of  veins, 
twelve  or  thirteen  on  the  south  side  of  the  valley,  will  be  penetrated 
on  the  north  side  by  this  tunnel,  now  driven  about  sixteen  hundred 
feet  in. 

The  railroad  communication  to  Baltimore  on  the  one  side,  and  to 
Philadelphia  on  the  other,  is  now  complete,  and  the  coal  from  this 
west  end  of  the  basin — anthracite,  transition  semi-bituminous — is 
Tory  much  liked,  and  commands  the  highest  price  for  steaming  and 
other  purposes. 

The  Dauphin  Coal  Company's  mines,  now  in  operation,  sent  to 
market 

in  1851  -  -  -  20,000  tons. 

1852  -  -  .  88,639    « 

•  1853  -  .  -  29,000    "  . 

CHANQB  OF  CHARACTER  IN  THE  GOAL  OF  THE  SOTJTH-WEST  FORE. 

It  is  within  this  small  district,  along  a  distance  of  more  than  ten 
miles,  that  the  coal  parts  with  a  portion  of  its  anthracite  character, 
and  assumes  that  of  a  semi-bituminous,  dry,  and  blazing  coal;  resem- 
bling the  steam  coal  of  South  Wales,  and  haying  a  slight  tendency 
to  adhere  or  cake.  It  possesses  properties  which  eminently  ei^title 
it  to  the  reputation  it  has  already  acquired,  as  a  valuable  species  of 
fuel;  the  more  remarkable  as  occurring  in  an  anthracite  region,  and 
as  being  part  of  the  same  beds  which  consist  of  compact,  pure  an- 
thracite, as  we  advance  towards  the  Lehigh.*  The  gradations  and 
modifications  of  this  semi-bituminous  Stony  Creek  coal,  adapt  it  for 
a  variety  of  purposes,  and  a  selection  of  any  required  quality  can 
here  be  made.  Our  table  of  Assays,  in  another  part  of  this  volume, 
shows  this  transition  with  great  distinctness. 

Among  the  early  notices  of  the  passage  from  the  purest  known 
anthracite  to  a  species  which  is  not  only  less  dense  and  ponderous, 
but  contains  a  gradually  increasing  portion  of  volatile  matter,  we 
find  that  of  Mr.  Packer's  Report,  in  1834,  who  adverted  to  the 
already  well-known  change  in  the  condition  and  character  of  the 
Schuylkill  coal,  when  traced  from  the  eastern  to  the  western  extre- 
mities of  the  region.  His  remark,  in  substance,  is,  that  ^'  extending 
westward  the  coal  becomes  somewhat  lighter ;  the  specific  gravity  of 
the  Mauch  Chunk  coal  being  1.494 ;  the  Schuylkill,  in  the  vicinity  of 
Pottsville,  1.453 ;  and  the  Pine  Grove,  Wiconisco  and  Stony  Creek, 
about  1.400.  The  latter  is  somewhat  more  inflammable  and  easy  of 
ignition,  or,  to  use  a  prevailing  idea,  ^  partakes  more  of  the  bitumi- 
nous character.'  " 

This  bituminous  character  of  the  last  mentioned  coal  had  been  in- 
vestigated, some  time  previously,  by  Professor  Renwick,  and  was 

*  Report,  Tables,  iiL|  iz.,  x.,  jL,  jUL,  and  zlz. 
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especially  adverted  to  by  him  in  a  printed  circular,  in  1882 ;  alsa,  bj 
Prof.  W.  B.  Johnson,  in  his  letter,  dated  April,  1838,  to  the  Ni- 
tional  Foundry  Committee. 

CHANGES  AND  VABIATIONS  IN  THE  MINERAL  CHARACTER  OF  GOAL 

SBAMB. 

In  an  appendix  to  the  Stony  Creek  Report,  already  alluded  to»  the 
writer,  who  was  familiar  during  twenty-five  years  preceding  with  ]»«- 
cisely  similar  phenomena  in  the  basin  of  South  Wales,  endeavoured 
to  illustrate  these  parallel  cases  by  a  series  of  analyses  both  of  Ame- 
rican and  European  varieties  of  coal.  These  details  were  derived 
from  well  known  authorities.  Following  up  the  plan,  we  have  pre- 
pared a  table  of  at  least  eleven  hundred  analyses  of  coals  in  all  parts 
of  the  world,  as  a  fitting  and  elaborate  illustration  of  the  present 
work.  These  tables  will  be  found  at  the  end  of  this  volume.  The 
authorities  cited  are  the  following : 

In  Europe. — Mushet,  Ure,  Dufrenoy,  Berthier,  Thomson,  Schit 
hseutl,  Robin,  Karsten,  Ffyfe,  Richter,  Kirwan,  Richardson,  Murchi- 
son,  Lyell,  Yarin,  Baudin,  Piot,  Elie  de  Beaumont,  Flachat,  Logto, 
Liebig,  Pelouze,  Regnault. 

In  America. — Troost,  Ducatel,  Jackson,  Ha^es,  Clemson,  Met, 
Johnson,  Frazer,  Shepard,  Olmsted,  Bache,  Sillmian,  Rogers,  Booth, 
Lea,  Renwick,  Chilton,  Boy^,  Owen. 

To  all  these  we  must  especially  add  the  highly  comprehensive  and 
instructive  memoir  of  Prof.  H.  D.  Rogers,  in  the  Transactions  of 
the  Association  of  American  Geologists,  on  the  Appalachian  Coel 
Fields.  This  paper  is  a  rich  contribution  to  American  geology;  and 
it  is  due  to  the  writer  thereof  to  state  that  his  views  on  the  subject 
of  the  transition  from  anthracite  to  bituminous  coal  had  been  stated 
through  the  medium  of  his  public  lectures,  in  1837,  and  were  more 
fully  developed  in  1843. 

For  local  statistics  we  have  frequent  acknowledgments  to  make  to 
the  newspaper  press,  among  which  we  are  bound  to  name  the  Miners' 
Journal,  and  the  Anthracite  Gazette,  of  Pottsville ;  the  Mining  Jour- 
nal, of  New  York ;  and  the  Commercial  List  and  other  leading  jour- 
nals of  Philadelphia.  From  such  prolific  sources  as  Hunt's  Mer- 
chants' Magazine,  Hazard's  Register,  the  American  Almanac,  &e., 
we  have  been  permitted  to  glean  many  valuable  details.  To  pro- 
ceed : — 

That  changes  in  the  composition  of  the  coal,  from  a  partially  bito- 
minous  state  to  that  of  anthracite,  occur  in  other  parts  of  the  world, 
several  instances  will  bo  found  in  these  pages.  Those  of  South  Wales 
and  of  the  Donetz  coal-field  in  Russia,  and  on  a  smaller  scale  in  seve- 
ral of  the  basins  of  France,  are  cases  in  point. 

In  like  manner  the  flaming  coals  of  the  Auvergne  and  Bourbonnois 
basins,  are  shown  to  contain  a  complete  series  of  dry  coals  with  t 
short  flame ;  of  fat  coals  with  short  flame;  of  fat  with  long  flame; 
and  dry  with  long  flame.     Also,  in  the  basin  of  Commentry,  we  find, 


PENNSYLVANIA.  373 

at  Botne  hundred  metres  of  distance,  and  npon  the  same  margin  of 
^^..u»t  basin,  the  anthracite  of  Chambled,  and  the  dry  coal  with  long 
^^e  of  Ferricres.* 

1  V  Schuylkill  coal  region  possesses  striking  points  of  resemblance, 
oT^^gli  upon  a  somewhat  different  scale,  to  the  great  coal  basin  of 
^^th  Wales.  The  latter  is  ninety-four  miles  long,  and  averages 
**^ut  fifteen  miles  in  breadth.  Of  this  elongated  area,  the  western 
eventy-four  miles  consist  of  anthracite  beds,  with  the  exception  of 
^me  partly  bituminous  seams  on  the  south  side  of  the  basin.  The 
CQiaiDing  twenty  miles,  on  the  east,  consist  of  dry  bituminous  coals, 
^^-bituminous  coals,  and  steam  coals;  but,  occasionally,  the  same 
*®^ion  yields  beds  of  coal  of  modifications  of  all  these  varieties. 

The  Schuylkill  region  is  sixty-five  miles  long ;  extremely  attenu- 
•W  for  eight  or  ten  miles,  at  its  western  extremity,  so  as  to  be  un- 
P^odnctlve  there  to  any  important  amount.  For  about  eighteen  miles 
?^t  of  the  sixty-five,  at  its  western  prolongation,  the  quality  of  coal 
^  of  an  intermediate  character,  like  the  steam  coal  of  Wales.  It 
Jhen  gradually  passes  to  free  burning  anthracite  on  entering  Schuyl- 
^Ul  county,  from  Lebanon  ;  and,  still  further  east,  to  the  hardest  and 
purest  anthracite.  We  have,  elsewhere  pointed  out  a  similar  passage 
'x'om  the  extremes  of  each  quality,  like  those  in  Russia,  and  we  add 
^hat  of  the  coal  basin  of  St.  Gervais,  in  Herault,  France. 

GEOLOGICAL  MODELS. 

In  intimate  connection  with  the  physical  and  economic  geology  of 
the  Schuylkill  coal  region,  the  author  may  be  here  permitted  to 
^▼ert  to  a  species  of  illustration,  for  the  first  time  introduced  in 
America,  by  himself.     In  1840,  a  geological  model  was  constructed 
of  the  western  half  of  the  Schuylkill  coal  district  and  its  vicinity, 
^ipon  ascale  of  two  inches  to  the  mile.     The  area  so  represented  com- 
prises seven  hundred  and  twenty-three  square  miles,   or  460,800 
■cres,  being  in  breadth  sixteen  miles,  and  in  length  forty-five  miles. 
This  model  was  first  exhibited  to  the  Association  of  American  geolo- 
0st8  and  naturalists,  at  their  meeting  in  Philadelphia,  in  April,  1841, 
toillastrate  an  address  ^^  on  the  most  appropriate  modes  of  represent- 
ing geological  phenomena. ''t 

^  Dr.  C.  T.  Jackson,  in  his  first  general  report  of  New  Hampshire, 
^  1841,  also  takes  occasion  to  recommend,  strongly,  the  process  of 
geological  illustration  through  the  aid  of  models.  He,  however, 
states  his  regret  at  the  expensive  nature  of  such  works,  and  the 
length  of  time  requisite  for  their  completion.!]! 

*  Annales  des  Mines,  Vul.  L,  1842,  p.  96. 

t  BiUiman's  American  Journal  of  Science,  Vol.  XLL,  p.  81,  1841.  AUo,  Transactions  of 
^be  Anociation  uf  American  Geologisti  and  Nataralists,  Vol.  L,  p.  81. 

1  Report  of  New  Hampshire,  by  Dr.  C.  T.  Jackson,  1841,  p.  86. 

AOTS. — In  Europe,  geological  models  and  models  exhibiting  lines  of  railroads,  mines  and 
Wbonn,  and  eren  estates,  are  maeh  coming  into  use;  althoogb  the  frequency  of  employing 
^  deiirablo  a  mode  of  representation  is  impeded  by  the  heavy  cost  of  rach  works.  This 
^'>■Jeetion  applies  with  even  stronger  forco  in  the  United  StateSi  where  capital  if  less  abuB- 
^Aiit  and  where  economy  is  indispensable. 

We  p«rceive  by  a  paper  read  to  the  Institntion  of  CiTil  Kngineer^  in  London,  "on  the 

25 
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11.    MIDDLE    ANTHRACITE    DISTRICT. 

FIRST  SUBDIVISION.      THE  SHAMOKIN  GOAL-FIELD. 

In  proportion  to  its  magnitude,  this  is  the  richest  and  most  regaltr 
of  all  the  Pennsylvania  basins.  The  coal  seams  are  unnsiiallj  abnn- 
dant.  The  writer  ascertained  the  outcrops  of  upwards  of  twenty, 
towards  the  centre  of  the  basin,  in  1847,  and  more  remain  to  be  de- 
veloped. Some  of  these  are  of  larpe  size,  one  being  twenty-seTen 
feet;  and  one,  much  larger,  is  called  the  Big  or  ^^  Mammoth  Vein.'* 
Its  maximum  thickness  is  said  to  be  here  about  fifty  feet. 

At  Bear  Gap,  towards  the  western  termination  of  this  field,  is  a 
fine  natural  display  of  outcrops  of  all  dimensions.  Like  all  the  an- 
thracites in  their  progress  westward  towards  the  Susquehanna^  their 
specific  gravity  diminishes,  and  they  become  softer.  ^*  The  coal  of 
the  extreme  western  end  of  the  basin  visibly  partakes  of  the  charac- 
teristics of  bituminous  coals ;  it  crumbles  to  some  extent  during  com- 
bustion, and  it  contains  carburetted  hydrogen  gas  ;  this  ingredient 
constitutes  nearlv  1.11  part  by  weight  of  the  coal  of  this  locality."^ 
A  cubic  yard  of  this  coal,  here,  weighs  one  ton  and  seventy-three 
pounds.    Specific  gravity,  1.371. 

At  Shamokin,  an  immense  quantity  of  coal  occurs  in  the  northern 
rise  of  the  strata,  which  are  here  displayed  in  a  double  axis.  The 
beds  vary  from  five  to  eleven  and  a  half  feet  in  thickness,  with  the 
exception  of  the  "  Mammoth  Vein,"  which  consists,  it  is  said,  of 
sixty  feet  of  coal  of  various  qualities  and  degrees  of  purity.  In 
general,  the  Shamokin  coal  has  a  white  ash :  it  is  a  free-burning 
anthracite,  of  fair  repute  in  the  domestic  market,  and  from  the 
vicinity  of  Mount  Carmel  eastward  ;  it  is  sufficiently  hard  for  smelt- 
ing iron.  The  large  vein  appears  to  be  identical  with  that  seen  at 
Tamaqua,  at  the  Swatara  region,  in  the  Wyoming  coal-field,  Beaver 
Meadow,  &c.     The  direction  of  the  Shamokin  beds  is  N.  82°  E. 

Amount  of  coal  sent  to  market  from  the  Shamokin  district,  via  a 
railroad  of  sixteen  miles  to  Sunbury  on  the  Susquehanna,  for  the 
nine  years  in  operation,  from  1839  to  1847,  inclusive,  119,311  tons. 

construction  of  geological  models/'  by  Mr.  J.  B.  Donton,  May,  1842,  that  the  cost  wai  it*t«^ 
at  from  2«.  6d.  to  \U.  6^.  =  $0.60  to  75  cents  per  acre.  Of  course,  the  expense  is  influenced 
bj  the  scale  on  which  the  mode  is  projected.  As  Mr.  Taylor's  model  of  the  Schuylkill  Ttpo:i 
contains  460,800  acres,  it  would  amount  to  a  considerable  sum,  oren  at  one-fiftieth  part  of 
the  above  named  prices. 

Again,  the  author  referred  to,  states  that  a  model,  showing  the  line  of  a  railroad  oretoil* 
would  cost  ten  pounds  [£10,]  per  mile.  There  are  about  one  hundred  and  seventy  mileiof 
canals  and  Hues  of  railroads  and  projected  railroads  shown  on  Mr.  Taylor's  model.  If  th(M 
rates  include  all  the  preliminary  expenses  of  surveys  and  the  collection  of  details,  tbejare 
perhaps  not  so  greatly  overrated. 

Since  writing  the  foregoing  paragraphs  we  have  seen  the  commencement  of  a  model  of 
the  Shamokin  and  Mahanoy  coal  basins  in  Pennsylvania,  and  rejoice  at  the  adoption  of  tliif 
excellent  mode  of  representation. 

We  refer  our  readers  to  an  article  containing  much  information  on  the  comparative  vtlae 
of  different  kinds  of  coal  for  the.purpose  of  Illumination,  by  Andrew  Fyfe,  M.  D.,  F.  R.  S- 
Jameson's  Edin.  Journal,  Vol.  XLV.,  pp.  37 — 19.  Silliman's  Joomal,  Janaary,  1849,  pf- 
77—86;  March,  pp.  157—167. 

*  Pottsville  Correspondent 
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lis  coal  is  of  the  white  ash  species.     We  have  seen  an  analysis, 

lich  assigns  89.99  as  the  proportion  per  cent,  of  carbon  in  the 

rder  variety.    There  were  sent  to  market  in 

T0D8. 

1848, 19,856 

1849, 19,650 

1850, 19,921 

1851, 23,989 

1852, 25,846 

1853, 15,500 

^*  Arrangements  are  making  to  smelt  iron  in  the  Shamokin  basin 
th  the  coal  and  ore  found  there,  where  there  are  facilities  for  addi- 
mal  supplies  from  the  rich  ores  of  Montour  ridge,  for  which  coal 
did  be  exchanged.  In  fact,  coal  is  now  transported  from  the  Sha- 
>kin  basin  to  the  iron  works  of  Danville,  distant  thirty  miles,  the 
itance  to  the  Wilkesbarre  basin  being  fifty  miles.  Hitherto  the 
;ter  region  was  depended  upon  for  the  supply  of  the  various  works 
Danville,  which  required  200,000  tons  annually."* 
Until  the  year  1854,  no  extensive  mining  operations  had  been 
dertaken  in  the  Shamokin  coal-field.  At  present  very  large  pre- 
rations  are  in  progress  for  the  shipment  of  coal  from  this  region,. 
1  another  year  will  probably  suffice  to  put  the  collieries  lately  com- 
inced,  in  a  condition  to  furnish  great  quantities  of  coal  to  the  seve- 
markets.  The  various  improvements  by  which  the  products  of 
8  basin  will  be  brought  to  market,  are  either  finished  or  are  rapidly 
preaching  completion.  The  total  amount  of  coal  shipped  from  this 
;ion  during  the  six  years  from  1847  to  1853,  inclusive,  was  134,172 
18.  This  coal  was  transported  to  Sunbury  over  the  Sunbury  and 
ttmokin  rail-road,  at  that  time  known  by  the  name  of  the  Pottsville 
1  Danville  Rail-road,  but  never  entirely  completed.  The  commu- 
ation  between  Sunbury  and  Baltimore,  was  by  canal  via  Havre  de 
ace.  The  following  companies  have  been  formed  for  the  develop- 
nt  of  the  Shamokin  coal-field ;  where  extensive  arrangements  and 
ee  investments  have  been  made  for  the  efficient  prosecution  of 
(ir  business. 

Z%«  Locust  Mountain  Coal  and  Iron  Company^  owning  6250  acres 
land,  a  portion  of  which  lies  in  the  Mahanoy  region.  This  com- 
ly  is  constructing  three  coal-breakers,  a  steam  saw-mill,  and  one 
idred  miners  houses.  It  has  an  outlet  by  the  Goal-run,  Mine-Hill, 
1  Sunbury  rail-roads.     (See  the  table  of  analysb.) 

The  Coal'Run  Improvement  Company ^  (adjoining  the  preceding,) 
us  3000  acres,  of  which  2200  acres  is  coal  land.  Three  collieries^ 
h  breakers,  and  fifty  miners'  houses,  are  in  preparation.  The 
al-run  rail-road,  ten  miles  long,  is  on  this  tract,  and  it  has  access 

*  PottsrUle  Corretpondent  • 
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to  the  New  York,  and  Catawissa,  and  to  the  Philadelphia  and  Bm- 
bury  rail-roads. 

The  Qreen  Ridge  Improvement  Company^  owning  2500  acrei| 
all  of  which  is  coal  land.  It  will  connect  by  a  seven-mile  trmek  witk 
the  Philadelphia  and  Sunbury  rail-road.  It  is  constructing  two  large 
collieries  and  coal-breakers,  and  100  miners'  houses. 

The  Philadelphia  and  Sunbury  Rail-road  Company ^  owning  3000 
acres,  all  of  which  is  coal  land. 

The  Locust-Gap  Coal  Company j  f>wning  2000  acres,  of  which 
1000  acres  are  coal  land. 

■ 

The  Summit  Coal  Company^  owning  2000  acres,  of  which  1000 
acres  are  coal  land. 

The  Furnace-Run  Coal  Company ^  owning  2000  acres,  of  whid 
1000  acres  are  coal  land.  The  lands  of  this  company  are  near  the 
town  of  Shamokin. 

The  Big  Mountain  Improvement  Company^  owning  6000  acres, 
of  which  2000  acres  are  coal  land.  The  improvements  are  two  col- 
lieries, two  coal-breakers,  and  100  miners'  houses. 

The  Coal  Mountain  Coal  Coifipany^  owning  1000  acres,  aD  of 
which  is  coal  land.  This  company  has  a  capital  of  $375,000,  and  id 
twelve  months  will  be  working  two  collieries,  one  of  which  will  hive 
a  breaker.  The  other  is  a  hard  coal,  intended  for  iron  smelting,  in 
which  large  coal  is  used.  In  their  second  year  this  company  expects 
to  mine  from  150  to  200,000  tons. 

The  Carlon-Run  Improvement  Company ^  owning  2000  acres,  of 
which  1800  acres  are  coal  land.  Its  improvements  are  two  collieries, 
one  large  coal-breaker,  and  eighty  miners'  houses. 

The  Mahanoy  and  Shamokin  Improvement  Company^  owning 
20GJ:  acres,  of  which  1200  acres  are  coal  land.  Outlet  by  the  Tiv- 
erton rail-road  to  the  Susquehanna. 

The  ZerhcB  Run  and  Shamokin  Improvement  Company^  owning 
2284  acres,  of  which  1400  acres  are  coal  land.  Outlet  by  the  Tiver- 
ton rail-road. 

We  refer  our  readers  to  a  Report  of  Professor  Henry  D.  Rogers, 
on  the  coal  lands  of  the  Zerbe's  Run  and  Shamokin  ImproYement 
Company,  1850. 

Messrs.  Longenecher^  Baumgardner  and  Helfenstehiy  owning 
1800  acres. 

Messrs.  HeJfenstein  and  Boydj  owning  500  acres. 

H^o7i.  C.  W.  Hegins  Dewart  and  others^  owning  250  acres. 

There  have  been  erected  and  now  finished,  or  nearly  so,  within 
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the  Shamokin  region,  during  the  past  two  years,  not  short  of  500 
liooEes  for  the  operatives,  who  will  be  engaged  at  the  various  collie- 
ries— we  have  enumerated  more  than  fifteen  different  mining  opera- 
tions, each  of  which  requirea  at  least  one  coal-breaker — some  have 
Kveral  breakers,  and  a  corresponding  nursber  of  workings  actually 
opened. 

Besides  these  improvements  there  are  many  accesBorJea  required, 
tach  as  steam  saw-mills,  smitberies,  &c.,  all  of  which  have  been  pro- 
tided  to  suit  the  exigencies  of  the  region. 


A  rail-road  twenty-seven  miles  in  length,  is  finished  from  Mount  ^^ 
Carmel  to  Sunbury,  at  the  junction  of  the  two  main  branches  of  the 
Susquehanna  river.    From  this  point  the  coal  of  the  Shamokin  region 

will  find  its  way  to  Baltimore  and  Other  southern  markets,  by  the  ^^ 

Pennsylvania  canal,  which  follows  the  course  of  the  Susquehanna  ^H 

river.  ^M 

As  both  the  main  branches  of  the  Susquehanna  river,  as  well  as  ^H 

jti  tribntary,  the  Juniata,  are  improved  by  canal  navigation,  a  very  ^H 

large  tract  of  territory  which  has  hitherto  had  no  communication  ^H 

lril£  the  coal-fields,  will  be  opened  as  a  market  for  tbo  products  of  ^H 

the  Shamokin  basin.  ^H 

WUliamsport,  upon  the  west  branch  of  the  Susquehanna  river,  is  ^H 

BOW  the  terminus  of  William  sport  and  Elmira  railway.    This  road  ^| 

penetrates  the  centre  of  the  Slate  of  New  York,  and  it  will  soon  be  ^| 
made  continuous  to  the  Shamokin  region,  by  its  Junction  with  the 
Snnbnry  and  Erie  rail-road  at  Willtamsport.     The  Susquehanna  and 
Harrisbnrg  rail-road  is  now  far  advanced,  and  when  finished,  it  will 

■fford  a  means  of  transport  from  Sunbury  to  Baltimore,  and  inter-  ^_ 

nediite  points.     Thus  Sunbury  will  form  a  centre,  from  which  the  ^H 

'tnde  will  diverge  in  both  directions,  either  by  rail-road  or  canal.  ^H 

Upon  the  completion  of  the  Sunbury  and  Erie  Railroad,  the  coal  ^H 

of  this  region  will  find  a  transport  to  the  Lake  and  intermediate  ^H 

iPCiiDts.     The  distance  from   Sunbury  to  Erie  will  not  e.^ceed  270  ^H 

■hileg.     Several  facts  of  importance  have  been  made  public  by  Mr.  ^H 

longenecker,  the  president  of  the  Philadelphia  and  Sunbury  Bail-  ^* 
>'<>a<l,  in  an  able  discussion  of  the  business  prospects  of  the  Sunbury 
and  Eric  road.     It  appears  that  when  this  line  shall  be  opened,  that 

*  Urge  demand  for  coal  may  be   expected  from  the  Lakes  and  the  ^^ 

^ake  country.     Already  as  much  as  300,000  tons  of  coal  have  been  ^H 

*ent  in  a  single  year  from  Philadelphia  to  the  Western  Lakes,  and  ^H 

delivered,  at  a  cost  of  more  than  $S  per  ton,  at  Lake  Erie.     The  ^H 

t^tal  distance  of  transport  could  not  be  less  than  700  miles.     The  ^H 

"Upetus  given  to  a  trade  which  can  struggle  into  life  against  such  ^H 

obstacles  must  be  great  when  a  first  class  railroad  shall  give  free  ^H 

ftUy  to  its  hampered  movements.  ^H 

*   Ur.  Longenecker  shows  that  cars  of  the  Sunbury  and  Erie  Bail-  ^^^ 
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road  can  go  out  loaded,  and  return,  not  only  with  cargoes  paying 
expenses,  but  freighted  with  such  goods  as  will  pay  a  more  profitihb 
remuneration  than  the  coal  carried  westward.  Comparing  tbe  ictml 
length  of  the  route  from  Mount  Carmel,  as  a  central  point  of  ths* 
Shamokin  Basin,  to  Erie,  as  a  favourable  coal  depot  upon  the  Lafa, 
with  the  actual  length  of  other  routes  from  the  Lackawanna  region, 
and  others  to  the  nearest  harbour  upon  Lake  Erie,  Mr.  Longeneder 
finds  the  result  favourable  to  the  Shamokin  region,  whilst  he  pro- 
Bumes  that  the  grades  of  the  Sunbury  and  Erie  Railroad,  and  other 
advantages  whicn  will  appear  in  the  working  of  the  road,  will  secure 
to  the  Shamokin  region  a  better  outlet  to  the  Lake  market  than  is 
enjoyed  by  any  rival  coal-fields. 

Besides  the  railroad  from  Mount  Carmel,  another,  18  miles  in 
length,  extends  from  Treverton,  near  the  western  end  of  the  Basin, 
to  a  point  on  the  Susquehanna  River,  11  miles  below  the  town  of 
Sunbury.  This  railroad  intersects  the  other  great  works  just  men- 
tioned by  which  a  northern  or  southern  market  will  be  reached.  A 
bridge  is  nearly  completed  which  will  connect  this  railroad  with  tke 
Pennsylvania  Canal  upon  the  opposite  side  of  the  Susquehanna. 

A  railroad  will  also  be  completed  next  summer  whiph  will  extend 
from  Mount  Carmel  to  a  point  on  the  line  of  the  Catawissa  Bail- 
road — a  distance  of  11  miles. 

By  this  connection  the  Shamokin  region  will  have  an  ontlet  to 
New  York  City. 

The  Mine  Hill  and  Schuylkill  Haven  Railroad  is  already  extended 
to  Ashland,  22  miles  from  Schuylkill  Haven.  It  is  believed  that 
this  road  will  shortly  be  continued  five  miles  further  to  enter  the 
Shamokin  coal-field.  When  this  shall  be  done  there  will  be  an 
avenue  to  market  at  Philadelphia  over  the  Reading  Railroad. 

A  projected  improvement  which  is  likely  to  be  undertaken,  and 
which  will  open  a  desirable  avenue  of  trade  to  the  Shamokin  region, 
is  a  railroad  to  connect  this  coal  field  with  the  Delaware  River  at 
Delaware  City.  This  point  would  constitute  a  favourable  depot  for 
supplying  steam  vessels,  for  shipment  of  coal  to  all  ports  now  reached 
from  the  Delaware  River,  and  for  a  brisk  local  trade  upon  that 
stream.  A  reconnoissance  of  the  ground  has  established  the  fact 
that  such  a  road  would  possess  a  very  advantageous  descending  grade 
from  the  coal  region  to  the  river,  a  circumstance,  the  value  of  which 
has  been  exemplified  in  the  case  of  the  Philadelphia  and  Reading 
Railroad. 

SECOND  SUBDIVISION,   OR  MAHANOY  BASIN. 

This  area  contains  a  splendid  suite  of  anthracite  beds,  none  of 
which  have  been  yet  worked,  nor  has  there  been  made  a  railroad  for 
conveying  the  coal  to  naarket ;  so  that,  at  the  time  we  write,  this 
valuable  coal  basin  remains  entirely  unproductive. 

Advancing  eastward,  we  arrive  at  the  Girardville  coal  works,  now 
temporarily  abandoned  for  want  of  the  means  of  transporting  the 
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Mftl,  bat  where  an  enormous  development  is  exhibited.     In  strncture 
mad  quality,  the  anthracite  is  more  solid  and  ponderous  than  at  the 
positions  mentioned  westward ;  a  cubic  yard  weighing  one  ton  and 
*Kmr  hundred  and  sixty  pounds.     Specific  sravity  1.600. 

This  extensive  coal  property,  upwards  of  fourteen  miles  in  length, 
was  the  munificent  gift  to  the  city  of  Philadelphia,  of  the  celebrated 
Stephen  Girard,  and  is  destined,  ere  long,  to  yield  a  splendid  addi- 
tion to  the  corporate  revenues.  Some  years  ago  it  furnished  a  con- 
siderable quantity  of  anthracite  to  Philadelphia,  but  the  business  has 
been  for  some  time  suspended. 

THIRD  SUBDIVISION.      EAQTBRN  GROUP  OF  SMALL  BASINS. 

Retaining,  for  the  sake  of  convenience,  the  topographical  arrange* 
ment  heretofore  in  general  use  when  speaking  of  the  Pennsylvania 
anthracite  districts,  we  have  to  remark  that  this  is  much  more  com- 
plex in  its  physical  features  than  the  southern  region,  which  we  have 
pridviously  noticed.  We  shall  convey  the  best  idea  of  this  middle 
region,  by  describing  it  as  made  up  of  a  somewhat  numerous  scries  of 
troughs  or  elongated  basins,  and  separated  from  each  other  by  as 
many  anticlinal  axes  or  flexures,  which  commonly  bring  up  to  the 
summits  of  the  ridges  the  underlving  red  sandstone  and  shales.  So 
frequent  are  these  undulations,  that  on  one  estate  of  eight  miles  in 
length  which  has  come  under  our  examination  on  the  eastern  portion 
of  the  region,  we  observed  six  or  seven  of  these  nearly  parallel 
basins,  whose  prevailing  direction  is  about  ten  degrees  to  the  north 
pf  east.  The  general  surface  is  thickly  covered  with  diluvium,  so  as 
to  conceal  the  outcrops  of  the  coal  seams ;  but  in  general  there  is  an 
unusual  agreement  between  the  configuration  of  the  surface  and  that 
of  the  basins  themselves :  the  coal  measures,  which  arA  the  highest 
strata  in  geological  position,  occupy  the  bottoms  of  the  ravines,  while 
the  red  shales  and  sandstone,  upon  which  the  anthracite  is  imbedded, 
ascend  from  beneath  them  to  the  highest  crests  of  the  mountains. 
Thus,  therefore,  we  learn  to  regulate  our  researches  by  the  general 
mle,  and  seek  for  the  superior  rocks  in  the  lowest  positions,  or  the 
synclinal  valleys. 

Taking  these  local  basins  either  as  a  group  or  individually,  we  find 
them  much  shallower  than  occurs  in  the  Pottsville  region.  This  fact 
was  also  inferred  by  Mr.  Logan,  from  the  frequency  with  which  the 
eonglomerate  is  brought  to  the  surface.*  In  the  present  instance, 
too,  we  are  struck  with  the  circumstance  of  the  greatly  reduced 
thickness  of  the  entire  coal  series  and  subjacent  conglomerate,  as 
compared  with  the  same  rocks  in  the  southern  field ;  even  so  near  as 
Tamaqua,  eight  or  ten  miles  only  to  the  south. 

The  basins  of  which  we  have  been  speaking,  are  separately  indi- 
cated, with  his  usual  perspicuity,  by  Prof.  H.  D.  Rogers,  in  his  third 
annual  report,  f    Details  of  these  are  doubtless  reserved  for  the  final 

•  ProMediogs  Oeol.  Soe.  Londooi  VoL  III.,  p.  710, 1843. 
t  Third  Report  of  the  State  Oeologist,  p.  25. 
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report  of  that  inrrey.  In  tbe  meuiwhile  ire  may  obaervB  tiat  tUi 
eonntry  containa  many  aBiooiationa  for  the  ironiiig  of  anthnote 
deposita.  Most  of  tbeee  companies  hare  pnblialied  itatistioal  repotb 
of  their  reapeotiTo  localities,  vith  naps,  analysis,  and  other  suitable 
illoBtratioQs.  Soring  the  last  five  or  six  years  prior  to  1846,  the 
development  of  these  valaable  depositories  of  mineral  ftiel  proceeded 
with  languor,  owing  to  the  financial  embarrassments  of  the  ooimtij. 
Of  late,  much  of  tnis  property  has  changed  hands :  new  areas  hsn 
been  laid  open,  and  a  spirit  of  activity  has  again  manifested  ititlf 
with  the  returning  prosperity  of  the  times. 

The  section  below  represents  the  relative  position  of  the  vanom 
anthracite  basins  which  are  crossed  by  a  meridian  line  from  Hueh 
Chunk  mines  to  tbe  Wyoming  coal  valley,  a  distaDce  of  thir^-eight 


The  eastern  group  of  coal  basins  belong  to  various  assodated  com- 
panies. Those  which  have  made  the  greatest  progress  in  mining 
coal  and  making  rail  roads,  are  tbe  Summit  Company,  the  Hazleton, 
tbe  Sugar  Loaf,  the  Beaver  Meadow,  and  tbe  Buck  Mountain  Com- 
panies. Their  workings  are  chiefly  limited  to  tbe  main  seam,  or 
rather  to  a  group  of  three,or  four  seams,  amounting  to  about  twen^- 
eigbt  feet,  the  coal  of  which  is  a  remarkably  pure  anthracite,  higmy 
esteemed.  Our  notice  of  these  establishments  must  he  Decesaaiil; 
brief 

The  Summit,  now  Spring  Mountain  Coal  Company's  operations 
until  lately  have  been  carried  on,  in  great  measure,  as  an  open 
quarry,  not  possessing  a  rock  roof.  Tbe  entire  mass  is  estimated  at 
twenty-seven  feet  thickness,  in  four  beds  or  divisions,  and  from  tbe 
undulation  of  tbe  strata,  it  is  brought  up  two  or  three  times  to  the 
surface  within  the  general  area.  The  works  are  recently  carried  on 
by  means  of  a  vertical  shaft,  and  tbe  produce  is  as  follows: — 


nssnvTASUL 

Tonf. 

In  1846 

-       •       -        - 

11,868 

1847 

.... 

82,280 

1848 

- 

65,410 

1849 

- 

102,599 

1850 

- 

.  48,793 

1861 

- 

116,517 

1852 

- 

189,627 

1853 

- 

185,187 
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rhe  SazeUon  mines  are  worked  by  ^^  slopes"  and  steam-power,  on 
;h  the  north  and  south  sides  of  the  basin ;  that  is  to  say,  dipping 
opposite  directions  to  the  centre.  About  twenty  feet  thick  of  coal, 
three  seams,  are  mined  at  this  colliery.  The  basin  contains  two 
three  smaller  beds,  as  at  the  Summit  mines.  The  specific  gravity 
the  coal  is  1.550. 

Amount  of  coal  sent  down  to  market  from  the  commencement  of 
)  colliery  in  1838  to  1844,  inclasive,  was 

Tom. 

271,066 

In  the  year  1845  -  .  -  70,659 

1846  .  -  -  98,150 

1847  .  -  -  105,766 

1848  .  -  -  105,169 

1849  -  .  -  92,480 

1850  .  .  -  64,236 

1851  -  .  -  118,854 

1852  .  -  -  130,628 
1858  .  .  .  124,250 

rhe  Sugar  Loaf  mine  takes  the  coal  of  the  north  slope  of  the 
kzelton  basin,  and  from  the  same  general  bed. 
Che  aggregate  in  four  years,  ending  1845,  is  85,489  tons  only, 
rcomstances  of  a  financial  character  haye  interrupted  the  coal  ope- 
ions  for  two  or  three  years,  but  they  are  now  on  the  point  of 
lewal  on  an  enlarged  scale. 

Tods. 

1849  ...     -  11,359 

1850  ....  12,106 

1851  ...     -  86,712 

1852  ....  41,768 

1853  ....  44,914 

Beaver  Meadow  Colliery  exhibits  a  considerable  section  of  coal, 
sed  by  steam  power.  A  cubic  yard  of  this  splendid  anthracite 
i.^hs  one  ton  and  four  hundred  and  sixty  pounds.  Its  analysis, 
pother  with  that  of  the  other  mines  we  haye  enumerated,  appear  in 
r  general  tables.    The  returns  from  the  Beayer  Meadow  mines 
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eommenoed  in  1887.    From  that  year  to  1842,  indnsirSy  >  paM  rf 
six  yean,  the  aggregate  sent  to  market  was 


281,894 

In  1844  ....  70,879 

1845  ....  77,227 

1846  ....  85^648 

1847  ....  109,868 

1848  -    .        -  -           -  8S,681 

1849  ....  78,961 

1860  ....  27,671 

1861  ....  42,268 

1862  -  -           -           -  46,280 
1868  ....  66,997 

The  Buck  Mountain  eontuns  four  coal  seams,  the  thickest  Mag 

twen^-two  feet.  The  company  here  sent  down 

In  1848  ....  2,844 

1844  ....  18,749 

1846  ....  28,914 

1846  ....  46,108 

1847  ....  60,847 

1848  ....  71,101 

1849  ....  85,819 

1850  ....  108,987 

1851  ....  104,456 

1852  ....  104,202 
1868  ....  77,457 

Colerain. 

1850  .  .           .           .  2,076 

1851  -r  -           -           -  89,528 

1852  ....  87,781 
1858  ....  68,012 

Cranberry  Company. 

1849  ....  86,158 

1850  ....  22,498 

1851  ....  80,651 

1852  ....  48,920 
1858  ....  51,217 

Satt  Sugar  Loaf. 

1862  ....  12,566 

1868  ....  80,816 
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There  now  exist  facilities,  by  means  of  seyeral  railroads,  and  by 
the  Lehigh  Navigation  on  the  east,  by  the  Schuylkill  Navigation  on 
the  south,  and  the  Pennsylvania  Canal  on  the  west,  for  transporting 
to  tidewater  an  unlimited  supply  of  mineral  fuel,  unsurpassed  in 
point  of  purity,  probably,  in  the  world.  So  late  as  1834,  the  Coal 
Committee  reported  to  the  state  legislature  that  ^^  the  whole  quantity 
>f  coal  mined  in  this  middle  anthracite  region,  was  estimated  at  only 
Sve  hundred  tons,  which  were  hauled  in  wagons  to  supply  the  neigh- 
bouring districts."  What  has  been  accomplished  since,  appears  from 
Lhe  preceding  notes. 


III.  THE  NORTHERN  OR  WYOMING,  WILKES- 
BARRE,  AND  LACKAWANNA,  ANTHRACITE 
REGION. 

In  the  western  half  of  this  elongated  basin,  thd  coal  formation 
occupies  the  beautiful  valley  of  Wyoming ;  the  remainder  extends 
eastward  to  the  Carbondale  works,  the  coals  of  which  almost  entirely 
go  to  New  York,  and  are  of  first  rate  quality. 

In  geological  character  this  is  but  a  repetition  of  the  first  and 
second  coal-fields  below,  although  it  has  been  less  disrupted.  Mr. 
Logan  constructed  a  transverse  section  in  1842.  Mr.  Featherston- 
haugh  had  made  one  in  1830.  Here  are  several  coal  seams,  varying 
from  three  to  thirty- two  feet  thick ;  but  their  number  is  not  yet  fuUv 
ascertained.*  Near  Wilkesbarre,  the  principal  coal  mine  or  bed, 
consists  of  a  series  of  layers,  amounting  to  twenty-nine  feet  thickness; 
of  which  only  eighteen  feet  are,  or  lately  were,  worked.  This  is 
mined  by  Iqaving  pillars  of  fourteen  or  sixteen  feet  square,  and  the 
coal  is  extracted  by  blasting;  commencing  with  the  upper  seams. 
There  are  several  mines  towards  the  west  from  this  position ;  some 
ot  which  are  accessible  from  the  Susquehanna  river.  They  are 
worked  by  means  of  open  galleries,  twenty  to  twenty-four  feet  in 
beight.  These  are  generally  of  the  denomination  of  red  or  gray  ash 
soaTs ;  those  to  the  eastward  are  commonly  of  the  white  ask  kind. 

It  was  formerly  thought  that  the  Wyoming  coals  were  inferior  in 
quality  to  those  of  the  other  districts.  This  evil  reputation  was,  in 
^eat  measure,  derived  from  the  impolitic  method  of  mining,  during 
the  early  years  of  coal  operations  in  this  valley,  whereby  much 
inferior  coal  was  permitted  to  go  to  market.  Where  regard  is  had 
to  a  proper  selection  of  the  purest  seams,  or  parts  of  seams,  the  coal 
IS  entitled  to  a  character  equal  perhaps  to  that  of  any  other.  In  fact, 
there  is  here,  as  in  every  paVt  of  the  anthracite  fields  of  Pennsylvania 
ft  great  variety  of  coal,  even  in  the  same  general  seam. 

The  existence  of  this  combustible  was,  apparently,  known  much 
earlier  than  that  of  the  southern  coal-fields ;  and  we  are  informed 

•  SilUman'g  Jonrnal,  1830.    Al«o,  Haiard'i  Begitta>  VoL  X.,  p.  819. 
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^>  

that  it  was  furnished  to  the  United  States  armory  at  Carlide,  in 
1775  and  1776 ;  but  that  it  had  been  in  use  since  1768,  in  small 
quantities. 

Carbondale  is  the  most  important  working  point  from  the  Lada- 
wanna  region,  at  its  northeast  end ;  from  whence,  in  1829,  a  railrotd 
and  the  Delaware  and  Hudson  Canal  were  opened  to  convey  the  eoal 
to  the  Hudson  river,  and  thence  to  New  York ;  the  amount  trans- 
ported the  first  year  being  7,000  tons. 

In  1834  and  1845,  the  capital  invested  in  this  coal  undertakiDg, 
was  stated  to  be  as  follows: 

TOBf. 

1835.  1845. 

Canal  and  Railroad,  128  miles,            -    $2,805,599  2,910,558 
Colliery  establishment,   canal  boats, 

lands,  &c.          -            -           -         862,501  245,971 


?3,168,100      8,156,529 

Toif>le  of  the  amount  of  Anthracite  exported  from  the  Northern  Biuin  or 

Division,* 


lAokawanna  Dbtriot 

Wyoming  or  Wilkesbarr*  Diatriot 

PennsylTania 
Coal  Company. 

Sma 

ToteL 

Tears. 

Tons-t 

1 

By  Canal  or  River. 

i 

By  Lehigh  Route. 

Tons, 

Ton*. 

Tom, 

1829 

7,000 

1830 

43,000 

1832 

84,600 

1833 

111,770 

1834 

43,700 

1835 

90,000 

1836 

103,861 

1837 

115,387 

1838 

78,207 

76,321 

1839 

122,300 

122,300 

1840 

148,470 

148,470 
22^187 

1841 

192,270 

32,917 

1842 

227,605 

47,246 

274,851 

1843 

242.000 

57.740 

299,740 

1844 

251,005 

116,018 

367,023 

1845 

269,409 

178.401 

451,836 

1846 

318,000 

192,503 

5,865 

516,368 

1847 

388,203 

289,898 

10.246 

678,801 

1848 

437,500 

237,271 

16,425 

685,196 

1849 

454,240 

259,080 

19,590 

732,810 

1850 

432,3391 
472,478 

111,014 

243,250 

32.153 

818,758 

1851 

316,017 

336,000 

25,071 

1,150,166 

1852 

497,839 

426.164 

319,341 

41.990 

1,285,234 

1853 

494,209 

612,700 

442,511 

26,235 

1,475,67J 

^  The  quaotity  thus  far  registered,  as  sent  from  this  region  between  1829  and  1846,  incla- 
siye,  is  3,732,686  tons;  which  is  evidently  less  than  the  amount  exported  from  the  hasio, 
besides  the  home  consumption.  It  is  impossible  to  teU  the  amount  which  passed  down  th« 
river. 

♦  Report  Reading  Railroad,  January  10th,  1853. 
t  Potteville  Miners*  Journal,  January  14th,  1854. 

Delaware  and  Hudson  Canal  Company. 

Reading  Railroad  Report. 

Pennsylvania  Coal  Company's  Report. 
f  Lehigh  Company's  Reports. 
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In  1828,  there  was  but  a  Bolitary  honse  on  the  site  of  Carbondale. 
It  contained  in  1883,  2000,  and  in  1840,  2,398  persons,  chiefly  em- 
ployed by  the  company,  or  in  transportation,  &c. 

There  is  no  description  of  fael  for  the  use  of  the  Hudsoa  river 
steam  vessels,  in  higher  repute  than  the  Lackawanna  coal. 

The  Goals  of  the  Lackawanna  or  Carbondale  district  are  trans- 
ported to  New  York  by  the  Delaware  and  Hudson  Canal,  108  miles ; 
railroad,  18  miles;  and  river  navigation,  91  miles.  Total,  217 
miles. 

The  coals  of  the  Wyoming  district  descend  the  Susquehanna  194 
miles,  to  tide  at  Havre ;  the  returns  are  from  the  Canal  Commis- 
sioners reports ;  distributing  coal  at  numerous  points  along  the  river. 

Passed  the  Tide  water  Canal  in  1845       -  58,131 

"  "        '         "  1846       -  67,905 

The  Lackawanna  is  considered  the  lightest  of  the  white-ash  coals 
that  come  to  market ;  the  usage  of  the  trade  formerly  assigned  thirty- 
three  bushels  to  the  ton ;  Schuylkill  thirty,  and  Lehigh  twenty-eight 
bushels.  Our  tables  of  specific  gravities  of  the  whole  series  of  Penn- 
sylvania anthracites  will,  however,  best  exemplify  this. 

Mr.  Logan,  in  a  communication  to  the  Oeological  Society  of  Lon- 
don, in  1842,  states  that  he  had  taken  some  pains  to  construct  a  sec- 
tion of  the  Wyoming  basin,  at  Wilkesbarre ;  and  furnishes  the  details 
of  the  formations  there.  The  coal  beds  he  estimates  at  14  6r  15  in 
number,  with  an  aggregate  thickness  of  70  to  80  feet. 

The  Pennsylvania  Goal  Company  at  Pittston  are  preparing  new 
openings,  in  addition  to  those  worked  last  season.  They  estimate 
their  productions  for  the  present  year  at  750,000  tons,  which  is  an 
increase  of  237,000  tons  on  their  last  season's  business.    1854. 

We  beg  leave  to  make  a  few  brief  extracts  from  the  able  Report 
of  Prof.  H.  D.  Rogers,  on  ^'  The  Oeological  ilnd  Mining  Resources 
of  the  Lackawana  Basin,  which  includes  the  lands  of  the  Delaware, 
Lackawanna  and  Western  Rail-road  Company,"  1854 ;  referring  the 
reader  to  the  Report,  for  more  extensive  information. 

^^  It  is  impossible  to  estimate  with  precision,  until  researches  now 
in  progress  are  completed,  the  total  thickness  of  the  coal  measures 
in  the  deepest  parts  of  the  Wyoming  and  Lackawanna  basin,  nor  to 
count  with  accuracy  the  number  of  the  available  beds  of  coal  in  those 
localities.  For  my  present  purpose,  that  of  a  general  sketch  of  the 
geology  and  vast  mining  resources  of  this  valley,  it  will  be  sufficient 
to  state  here,  that  exact  measurement  has  already  disclosed,  in  the 
vicinity  of  Wilkesbarre,  the  widest  and  apparently  the  deepest  por- 
tion of  the  coal-field,  the  existence  of  from  1000  to  1,200  or  more 
feet  of  coal-bearing  strata,  and  the  presence  within  these  of  sixteen 
or  eighteen  separate  beds  of  coal ;  two  or  three  of  them  being  com- 
pound seams  of  great  size,  and  about  ten  or  more  of  the  whole  series 
being  permanently  of  ample  dimensions  for  profitable  mining.  This 
depth  of  the  coal  measures,  and  the  number  of  the  contained  coal 
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seams  ^ow  less,  of  coarse,  from  the  centre  of  the  basin  towards  its 
two  margins,  and  also  towards  its  two  contracting  extremities. 

^'  On  the  Scranton  Anthracites. — ^In  the  immediate  neiffhbonrhood 
of  Scranton,  a  portion  of  the  Coal  Basin,  where  the  cod  measures 
are  unusually  well  developed  by  natural  features  in  the  topography, 
and  through  the  researches  directed  by  the  companies,  the  coal 
rocks,  counting  from  the  upper  surface  of  the  Serai  or  lower  conglo- 
merate to  the  highest  sandstones  of  the  plateau  south-west  of  Hyde 
Park  Village,  disclose,  upon  careful  measurements,  an  aggregate 
thickness  of  about  seven  hundred  feet ;  and  in  this  depth  of  strata 
the  whole  number  of  coals,  large  and  small,  amounts  to  no  less  than 
twelve,  not  estimating  as  separate  seams  any  layers  which  might  be 
regarded  as  subdivisions  of  compound  beds.  The  assembled  thick- 
ness of  these  twelve  plates  of  anthracite  is  not  less  than  seventy-foar 
feet,  taking  f5r  some  their  mean,  for  others  their  minimum,  dimen- 
sions ;  and  the  thickness  available  for  market,  under  judicious  min- 
ing, I  would  estimate  at  thirty-nine  or  forty  feet.  These  aggregates, 
arrived  at  through  careful  personal  observation  and  many  patient 
measurements,  exhibit  certainly  an  unusual  amount  of  coal  in  so 
moderate  a  depth  of  strata,  being  nearly  eleven  feet  of  the  former 
to]|each  one  hundred  feet  of  the  latter;  or  of  good  saleable  coal,  the 
high  proportion  of  six  feet  to  every  one  hundred  feet  of  rock. 

"  The  proportion  of  solid  carbon, — ^the  amount  of  which  in  coab, 
from  the  best  practical  researches  on  fuel,  must  be  accepted  as  very 
nearly  the  measure  of  their  absolute  heating  strength, — is,  in  the  in- 
stance of  these  Scranton  anthracites,  about  eighty-seven  to  eiglity- 
eight  per  cent,  of  the  whole  mass,  a  ratio  only  about  two  per  cent 
less  than  distinguishes  the  dryest  or  least  gaseous  varieties  in  the 
Lehigh  coal  fields,  while  the  difference  is  amply  compensated  for  in 
the  gain  of  this  amount  of  ignitible,  inflammable  gases — hydrogen 
and  carburctted  hydrogen, — which  serve  materially  to  increase  the 
promptness  of  kindling,  and  rapidity  of  burning,  or  the  total  amount 
of  heat  evolved  in  a  given  time. 

"With  a  view  to  exhibit  more  distinctly  the  excellences  of  the  class 
of  free-burning  white-ash  anthracites,  such  as  those  I  have  above 
described,  I  will  conclude  this  essay,  with  a  condensed  survey  of  the 
principal  qualities  essential  to  a  good  fuel  for  producing  steam,  or  for 
domestic  uses:  — 

"  1.  It  should  possess  great  actual  heating  power. 

"  2.  As  far  as  consistent  with  the  foregoing,  it  should  kindle 
quickly,  and  burn  fast,  generating  the  largest  amount  of  heat  in  the 
shortest  time. 

"  3.  Its  earthy  matter  should  be  small  in  quantity,  and  diflScult  to 
fuse ;  it  will  thus  make  little  clinker,  demand  but  little  raking  of  its 
fires,  and  undergo  but  little  waste  in  consequence. 

"  4.  It  should  contain  but  little  sulphur. 

"  5.  The  volatile  ingredients  of  the  coal  should  be  free  inflamma- 
ble gases,  not  bituminous  matters  forming  smoke ;  and  they  ought  to 
be  barely  abundant  enough  to  assist  rapidity  of  combustion,  as  the 
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urger  tbe  proportion  of  fixed  carbon,  the  greater  seems  the  heating 
ower. 

^^  6.  They  should  not  be  too  tender  on  the  fire,  nor  yet  too  refrac- 
^ry;  a  certain  tendency  to  fall  to  pieces  spontaneously  while  burn- 
ig,  but  not  an  over  amount  of  this,  is  a  great  desideratum,  as  it 
mfers  activity  and  steadiness  of  combustion ;  too  much  of  it  im- 
edes  combustion  by  increasing  the  friction  of  the  air  passing  through 
19  fire. 

^^  7.  The  lower  the  temperature  at  which  an  anthracite  will  kindle 
ud  maintain  itself  burning,  the  more  manageable,  more  active,  and 
lore  economical  will  it  prove. 

^^  8^  The  better  a  coal  unites  the  tenacity  necessary  for  economical 
ransportation,  with  this  medium  amount  of  frangibility  on  the  fire, 
le  larger  the  effective  result  of  a  given  quantity,  from  the  time  it 
^aves  the  mine. 

^^9.  And  the  greater  the  aggregate  of  positive  heating  power, 
itpidity  of  combustion,  and  compactness  of  stowage  compatibly 
Bsembled  in  a  coal,  the  nearer  does  it  approach  the  ideal  standard 
f  a  perfect  fuel." 

The  preparations  for  sending  coal  to  market  from  the  northern 
nd  central  regions  of  Pennsylvania,  are  going  forward  vigorously, 
'rem  the  New  Jersey  Central  Rail-road  lUport  for  1854,  we  obtain 
le  following  information  relative  to  the  connecting  lines  of  rail-road 
ow  in  the  course  of  construction.  ^^  The  Lehigh  V  alley  Road,  from 
iaston  to  Mauch  Chunk  and  the  Lehigh  coal-fields,  is  expected  to  be 
3mpleted  during  the  year.  A  connection  with  Pittsburg  and  Ohio, 
ver  the  Pennsylvania  Central  Rail-road,  has  been  advanced  by  the 
ompletion  of  the  Dauphin  road  from  Harrisburg  to  Port  Clinton, 
Aving  only  33  miles  from  that  place  to  finish  a  junction  with  the 
lehijzh  Valley  road  at  Allentown. 

"  The  Warren  Rail-road,  diverging  to  the  north-west  from  Hamp- 
>n  Summit,  to  connect  with  the  Delaware,  Lackawanna  and  Western 
Load,  is  now  under  contract,  and  the  construction  actually  com- 
lenced.  The  two  tunnels  at  Yass  Oap  and  Van  Ness  Gap,  will  be 
le  heaviest  works, — the  whole  is  expected  to  be  out  of  the  way  and 
le  road  opened  in  June  of  next  year.  The  construction  of  ^^he 
>athern  division  of  the  Delaware,  Lackawanna  and  Western  Rail- 
ed from  the  Delaware  river, — ^where  it  intersects  the  Warren  road,  * 
-to  Scranton,  where  the  northern  and  finished  division  of  the  road 
)rminates,  has  been  some  time  in  progress,  and  is  far  advanced.  It 
ill  be  finished  simultaneously  with  the  Warren  road.  Before  these 
wo  latter  works  are  completed,  it  is  expected  that  the  Oswego,  Syra- 
use  and  Binghampton  road  will  bo  in  operation  from  Oswego  to  the 
Irie  Rail-road,  and  the  business  of  Lake  Ontario  be  brought  over 
lat  new  avenue,  ready  on  the  completion  of  the  Lackawaniia  and 
barren  roads,  and  the  laying  of  a  third  rail  on  the  Central  road,  to 
ecome  a  new  and  important  element  of  trafSc  to  the  latter." 
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IV.  BROAD  TOP  MOUNTAIN— SEMI-BITUMI. 
NOUS  COAL-FIELD  IN  BEDFORD  AND 
HUNTINGt^ON    COUNTIES. 

The  area  of  this  small  detached  coal-field  we  have  not  seen  an- 
nounced.   Our  own  calculation  is  about  forty  square  miles. 

Of  how  many  coal  seams  this  basin  is  made  up,  we  have  not  ascer- 
tained, beyond  the  six  or  seven  that  we  have  examined*  They  vary 
in  thickness  from  tl^ree  to  eight  feet.  An  article  in  the  Transactions 
of  the  Geological  Society  of  Pennsylvania,  by  the  present  writer,  in 
1835,  furnishes,  in  conjunction  with  the  Section,  PI.  VII.,  a  view  of 
the  principal  geological  features  of  this  coal-field.  The  analysis,  in 
the  same  paper,  furnished  by  Mr.  T.  G.  Clemson,  shows  not  more 
than  17  per  cent,  of  volatile  matter,  and  70  per  cent,  of  carbon. 

An  analysis  from  coal  of  this  region,  in  the  State  report,  shows 
only  11  per  cent,  and  84  per  cent,  of  carbon ;  while  a  third  exam- 
iner, Johnson,  finds  16  per  cent,  of  the  one  and  77^  per  cent,  of  the 
other. 

The  requirements  of  the  neighbouring  iron  works,  &c.,  occasion 
but  a  small  amount  to  be  annually  mined ;  while  the  insulated  posi- 
tion of  the  coal-field,  in  the  absence  of  a  canal  or  railroad,  prevents 
a  coal  business  of  consequence  being  done  here  to  advantage.  There 
are  no  returns  on  record  of  the  quantity  produced  in  this  small  region, 
for  the  reason  assigned.  The  peculiar  character  of  this  coal,  which 
greatly  resembles  tho  Stony  Creek  coal,  although  from  its  remote 
position  it  will  for  many  years  remain  in  reserve,  must  always  confer 
a  high  value  upon  it  for  furnace,  foundry,  and  steam  purposes.*  The 
mountain,  in  which  these  coal  seams  occur,  "  is  a  broad  irregular 
plateau,   having  several  spurs,  running  out  towards  the  bounding 

valleys."t 

1853.  According  to  a  recent  report  upon  the  Huntingdon  and  Broad 

Top  Railroad  and  Coal  Company,  by  Messrs.  W.  F.  Roberts  and  Henry 

K.  Strong,  the  Broad  Top  coal-field  has  an  extent  of  eighty  square 

miles.     The  measures  are  generally  horizontal,  or  nearly  so,  and 

undisturbed.     See  Report. 

1853.  The  company  are  constructing  a  railroad  from  Huntingdon 
to  Hopewell,  and  will  probably  extend  it  to  Bedford,  making  the 
whole  distance  from  Huntingdon  to  Bedford  fifty  miles.     See  Report. 

We  are  aware  that,  by  geologists,  the  foregoing  details  of  the 
Pennsylvania  anthracite  regions  may  be  thought  somewhat  too  statis- 
tical. Yet  if  geology  be  estimated  with  relation  to  its  practical  use- 
fulness, and  its  economical  sense  ;  if  it  be  viewed  in  its  tendency  to 
benefit  the  community;  to  designate  new  channels  for  productive 
industry ;  and, — especially  as  regards  the  New  World, — to  almost 
boundless  sources  of  remuneration,  we  need  not  terminate  this  por- 
tion of  our  subject  with  an  apology  for  the  abundance  of  that  kind 

*  On  certain  coal  beds  near  Broad  Top  Mountain,  described  under  the  denomination  of 
"Bituminous  Anthracite."-— R.  C.  T.  in  Trans.  Qeolog.  Boo.  of  Penna.,  p.  176,  1835. 
t  Geography  of  Pennsylvania,  p.  184. 


of  infonnation.  It  would  be  ^^cuU,  indeed,  to  select  a  finer  field, 
wherein  to  dejnonstrate  the  practical  and  oeeful  applicatiofta  of  the 
science,  than  the  coontrj  from, whence  we  write. 
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duction  of  anthracite,  and  the  aggregate  amount  of  tons  sent  to  mar- 
ket by  yarious  ayenues,  at  the  correspondine  periods.  ^.  Of  the  home 
consumption  for  domestic  ose^  .fdr  manufactories,  blast-furnaces, 
forges,  rollin^-miHs,  and  the  coal  which  is  conyeyed  by  other  rou^ 
from  the  mining  districts  than  the  railroads  ana  canals,  we  possess 
no  returns  or  direct  means  of  judging. 

As  the  best  illustration  of  the  rapid  progress  of  the  coal  trade,  and 
of  its  influence  on  the  domesti^ commerce  of  Philadelphia,  since  the 
opening  of  the  mines,  we  annex  to  our  table,  in  the  fifflCcc^lumn,  a 
statement  of  the  enrolled  and  licensed  tonnage  of  Philadelphia,  and 
in  the  sixth  column,  the  coastwise  arrivals  at  the  same  port,  and  in 
the  corresponding  years. 

There  are  various  tables  in  circulation,  but  none  are  complete  in 
all  the  details.  In  compiling  the  foregoing  statement,  we  haye  ad- 
hered to  the  ofiicial  returns  of  the  yarious  companies  as  far  as  pos- 
sible, assisted  by  the  annual  summary  published  in  the  Pottsville 
Miners'  Journal,  and  the  Philadelphia  Commercial  List. 


PHILADELPHIA,   READING  AND   POTTSyiLLE  RAILROAD, 

For  the  Transportation  of  Anthracite. 

The  increasing  demand  for  the  anthracite  of  Pennsylvania,  the 
rapid  introduction  of  this  combustible  into  most  of  the  Atlantic 
states,  and  the  cities  of  the  seaboard,  for  domestic  purposes  as  an 
economical  substitute  for  wood,  and  its  enlarging  consumption  in 
manufacturing  establishments,  and  almost  every  where,  where  steam 
was  the  moving  power,  accelerated,  at  a  corresponding  rate,  the  re- 
quirements of  the  owners  and  uses  of  the  collieries  for  adequate 
facilities  of  transportation. 

The  project  of  a  continuous  railroad  from  the  mines  of  Schuylkill 
county  to  the  river  Delaware,  the  nearest  point  of  shipment  at  Phi- 
ladelphia, first  received  the  legislative  sanction  in  1833,  and  in  1835, 
the  arrangements  having  been  organized,  the  work  was  commenced. 

On  the  16th  of  July,  1838,  the  railroad  between  Reading  and 
Norristown,  uniting  there  with  the  Philadelphia  and  Norristown  rail- 
road, altogether  a  distance  of  fifty-four  miles,  was  opened  for  the 
conveyance  of  passengers.  In  December,  1839,  the  line  of  railroad 
between  Philadelphia  and  Reading  was  opened  for  transportation. 
Subsequently,  the  works  were  extended  at  its  southern  extremity  to 
its  terminus  at  Richmond,  on  the  Delaware,  near  Philadelphia,  and 
northward  to  Port  Carbon,  near  Pottsville.  On  the  first  day  of 
January,  1842,  the  first  locomotive  and  train  passed  over  the  whole 
line,  between  Pottsville  and  Philadelphia,  a  distance  of  ninety-three 
miles. 
The  following  statement  exhibits  the  amount  or  quantity  of  coals 
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oonrejed  on  this  railroad,  and  the' receipts  for  transportation  o^  the 
iune,  from  the  cbmtnencement,  in  1841,  for  the  years  ending  No- 
▼ember  80th,  anniullj,  compiled  from  the  ananal  reports  of  the 
Qompany. 


Tmti. 

Torn  or  1,240  poQDdi 
^     of  MMl  onlj. 

Preiglj»toU  for 

Fnlght  ud 
toUpwtOB. 

1   HuimuD. 

iMI^ 

1B4I 

8S0 

1M2 

49.TfiS 

IMS 

178,840 

v^ 

ISU 

4!1,»M 

448.t08 

ISlt 

814,ST»            1                8S«,g3S 

1845 

1M7 

i,ei»8,«* 

1848 

1  la 

1849 

l,09T,Tei 

1,648,000 

1860 

1^61,S0T 

j,0Ti,m 

1  bS 

1851 

1,B«S,084 

1,016,870 

1  ss 

l,ei»,»13 

!,160,e77 

135) 

W8!,I48 

3,2S4,W* 

I4Si 

From  the  same  official  reports  ve  perceive  that  the  amonot  of 
running  machinery,  in  employment  in  each  year,  on  this  railroad, 
was  as  follows : 


1 

t 

1 

1 

1 

i 

i 

1 

i 

Oo.lC>rm 

Freight  Cm 

Puieng«r  ind  Bnggage  Cars, 
Bxln  Can  fgr  wood  lenders,  ie.  . 
••      etstlODBrr     EnnDBB,     and 
Porlsblo  Slouin  Engincp,     . 

CftrU  *n'd  WagoDi, 

8i>o«  Ploaghi,       .... 

1602 

2151 
li 

3101 

31 
4B 

h 

31 

4560 
482 
ID 
34 

IS 

6(1 

isoi 

601 

1S«( 
408 
31 
28 

48 
S3 

T 

86 
1823 

30 
24 

31 
IS 
7 

1 

so 

457( 

6(12 
30 
26 

49 
i1 

103 
4792 
084 
38 
!6 

OS 
33 

7 

r  their  Jare,  and  tit 


T«». 

HilM  tnralled. 

Bectlpti. 

Dollar,. 

1843 

1,457,130 

7I,B06 

1844 

88.503 

3,159,900 

9!,362 

1845 

03,719 

3.049,422 

103,411 

1B4R 

88.841 

4,164,211 

141,740 

1847 

97,403 

4,680,260 

1848 

105,720 

174,968 

1840 

•5.677 

4,610,908 

1860 

02,726 

148,378 

1861 

127.690 

5.198,573 

152,132 

1863 

111,810 

8,514,617 

126,763 

*' 
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Tne  total  lengtft^f  lateMl  nulroads  oonneotinff  with  the  Beftdik^ 
rajlr6ad,  under  olSifr  bluirtefc  and  corporations,  oat  all  contribirtiiM| 
tipts  bosinesSy  using  its^^arS^  and  retoming  them  loaded  with  omI^ 
vas  about  jiinety-fiTe  miles,  in  1846.* 

*  Acco|;dipg  to  the  annual  ijgen^ral  apoount  of  the  company  for  the 
year  ending  80th  NoTemhel(|JL]^lQ^  the  ^total  cost  of  the  railroad, 
locomotiyes,  oars,  reiJ  esiate^dillte,  and  materials,  is  ^11,689,69S. 
In  NoYember,'  1868,  917,0QMHr 

Daring  the  year  1846,  thenlmre  cleared  from  Port  Biohmond, 
the  shipping  depot  of  thnooiMany,  on  the  Delaware: 

Number. 

7,485  yessels,  carrying  892,464  tonst  of  Schuylkill  coal. 
Also        1,468  ''  181,792        ''     Lehigh  ooaL 

Total        8,968  1,074,266 

In  1847,  11,489  from  Port  Richmond. 

■ 

Arrivals  of  Vemeh  vt  Rxekmond. 


1849 

4,497 

1850 

7,549t 

1851 

8,628 

1852 

9,047 

1858 

7,384§ 

• 


l>0V'5,844«t(fiH. 
1^11,605 
1,2U^^9  . 
1,088,167  • 


•.    * 


SCHUYLKILL  NAVIGATION, 

For  the  transportation  of  Anthracite — length  one  hundred  and  eight 
and  a  quarter  miles^  lockage  six  hundred  and  twenty  feet. 

This  canal,  which  was  commenced  some  years  before  the  import- 
ance of  the  Pottsville  coal-field  was  known,  or  even  suspected,  affords, 
through  the  annual  reports  of  its  directors,  an*  unerring  criterion  of 
the  rapid  advancement  of  the  coal  trade. 

*  Miners'  Joamal,  January  23d,  1847. 

' '  Philadelphia  Commercial  List,  January  16th,  1847. 

: :  Pottsvillo  Miners'  Journal. 

I  North  American. 
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Ibble  of  ihe  annual  number  of  tons  of  ArUhracUef  the  amount  of  toll  rseeif>ed 
(hereon,  and  the  average  rates  of  toll  per  ton  on  the  SchuyUnU  Navigaiipnf 
from  me  commencement  of  its  coal  trade  in  1825^  eompued  from  the  com- 
panics  annual  reports. 


Tears. 

Tons. 

TolL 

• 

Arerage 
per  ton  J 

|Years. 

Tons. 

* 

TolL 

Average 
per  ton. 

Dollan, 

DoUara. 

DoUan, 

DoUart, 

1825 

6,500 

9,700 

1  49 

T842 

491,602 

235,544 

0  50 

1828 

47,284 

46,201 

0  97 

1848 

447,058 

214,451 

0  58 

1830 

89,984 

87,192 

0  97 

1844 

-  398,887 

123,259 

0  43 

1832 

209,271 

199,784 

0  95 

1845 

263,587 

79,800 

0  33 

1834 

226,692 

204,490 

0  90 

1846 

3,437 

1,757 

0  33 

1835 

839,508 

310,475 

0  91 

1847 

222,693 

122,405 

0  55 

1839 

432,045 

399,472 

0  91 

1848 

436,602 

178,479 

0  41 

1837 

523,152 

484,799 

0  92 

1849 

489,208 

331,965 

1838 

433,875 

885,024 

0  88 

1850 

288,030* 

190,650 

1839 

442,608 

381,198 

0  86 

1851 

579,156 

218,660 

1840 

452,291 

373,400 

0  82^ 

1852 

800,038 

416,954 

1841 

584,692 

482,460 

0  82 

1853t 

888,695 

582,654 

M.  Chevalier  correctly  remarks,  that  the  value  of  this  anthracite 
region  [gisement]  has  literally  become  immense;  and  its  workings 
[exploitation]  have  accomplished  a  revolution  in  the  domestic  economy 
of  the  Atlantic  states.^  This  canal  was  commenced  in  1817,  but  it 
was  not  until  1825  that  anthracite  commenced  to  form  the  principal 
part  of  its  tonnage. 

In  1833,  the  number  of  canal  boats  used  on  the  Schuylkill  Naviga- 
tion, was  580. 

In  1843,  the  number  of  loaded  canal  boats  which  passed  down  the 
Schuylkill  Navigation,  was  as  follows : — 

Covered  boats,  adapted  to  the  direct  trade  from  Pottsville  to  New 
York,  averaging  sixty  tons,  ...  -         278 

Open  canal  boats,  for  coal,  -  -  .  .         434 

Lime  boats,  and  miscellaneous,    -  -  -  -  58 


Registered,  as  passing  the  Fairmount  locks. 

Additional  boats  of  120  to  160  tons  each,  built  in  1848, 
Scow  boats,  75  tons,       -  -  -  -  - 

Coal  cars,  ..---. 

Cars  and  trucks  for  merchandise, 
1848. — Total  number  of  boat  loads. 
Tonnage  descended,        -  -  -  .  - 

Average  loads  each,        -  -  -  -     tons. 

Maximum  loads,  -  -  -  -  -       « 

1850. — Coal  boats  of  the  company  125  tons  each,  or  851 
boats  of  150  tons  each,         -  -  -  - 


770 

65 

21 

883 

10 

4,173 

436,602 

105 

178 

473 


*  Oreat  damage  by  freihet 

f  Coal  delirered  at  way  points  short  of  Philadelphia,  155,750  tons. 
X  Histoire  et  description  des  Voles  de  commanication  aux  Etats-Unis,  par  M.  Cheraller, 
Paris,  1840. 


S04  TJVRiD  Mint  or  aiciuoa. 

1852.— New  ooal  boats  of  tho  oomptny,  66|       -     iom,         160 
1868.—  **  «        18,       -       ««  MB 

The  usual  boatinaieason  is  diiitf-fiTe  weeks,  uunuIlT. 


The  tonnage  hiJPEeen  annnaUj  adTancing,  firom  81^000  ftont  & 
1826,  to  840,000  tons  in  1845 ;  1852, 800,088.  The  ohams  on  the 
transportation  of  ooal  have  been  reduced  during  this  perioa. 

In  1826  the  tolls  reoeired  amJj^ted  to  somewfa|t  leas  than  1}  esat 
per  mile.  ^T 

In  1848  the  whole  dharge,  iii3qding  freight  and  toll,  lorn  ikma  1| 
oent.  per  mile. 

In  1845  the  whole  charge,  indnding  (toll }  of  1  cent)  less  than  1 
cent  per' mile. 

The  actual  toll  reoeired  each  year  from  1825  to  1862,  is  shown  in 
the  preceding  table. 

In  the  latter  year,  the  uniyersal  voice  of  those  concerned  in  the 
ooal  business,  and  of  the  ^eat  body  of  residents  and  proprietors  of 
manufactories  along  the  Ime,  having  for  some  time  called  xor  farther 
improvements  of  the  navigation,  the  stockholders  resolved  to  enlaxge 
the  works,  so  as  to  pass  ^ats  of  three  times  the  former  tonnace. 
Accordinffly,  the  whole  of  the  season  of  1846  was  devoted  to  uis 
nndertakmg,  and  the  navigation  was  necessarily  suspended  dnzing 
that  year. 

Four  thousand  men  were  employed  on  these  works,  and  it  was  with 
great  difficulty  that  an  adequate  supply  of  mechanics  could  be  raised 
to  carry  on  the  work  with  a  rapidity  commensurate  with  the  wishes 
of  the  directors. 

Amidst  many  difficulties  and  embarrassments,  caused  by  repeated 
freshets  and  the  destruction  of  half  completed  works,  the  great  object 
was  accomplished  at  the  close  of  184o,  in  a  satisfactory  style,  and 
with  a  rapidity  which  admits  of  no  parallel  in  the  history  of  the  in- 
ternal improvements  of  this  country.  The  report  of  the  president 
and  managers  of  the  company,  4tn  January,  1847,  details  all  these 
circumstances,  and  the  final  result. 

The  capacity  of  the  present  navigation,  is  therein  stated  as  being 
nine  times  as  great  as  tne  canal  when  originally  opened  to  the  trade. 
It  now  averages  more  than  seventy  feet  in  width,  and  six  feet  deep. 
It  is  adapted  for  boats  of  one  hundred  and  eighty  tons  burthen,  and 
will  be  adequate  to  the  convenient  transit  of  a  million  and  a  half  of 
tons. 

The  abrogate  investment  of  the  company  on  the  1st  January, 
1847,  including  all  liabilities,  as  well  for  the  construction  of  the  work 
as  for  boats  and  cars,  &c.,  amounted  to  $5,785,667. 

Besides  the  canal  boats  specified  above,  the  company  possess  three 
hundred  cars,  to  run  upon  the  lateral  railroads. 
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Anthracite  Coal  Tonnage  for  the  year  1853,  on  the   Schuylkill 

Navigation. 

The  following  distribution  has  been  made : —  ^K 
Total  tons,  -  -  -  -  - 

Delivered  at  points  between  Mount  Carbon 

and  Philadelphia,         -  -      tons, 

Carried  by  way  of  Delaware  Ad  Baritan 

Canal,  to  New  York  and  its  vicinity,    - 
Shipped  Coastwise  in  aailing  vessels  from  the 

SchuylkiU,        -  -  -^  - 

Delivered  at  various  points  on  the  Delaware 

river  and  bay,  ... 

Delivered  in  the  city  of  Philadelphia  and 

vicinity,  for  families,  manufactories,  &c. 


888,695 
155,750 
474,105 
85,000 
22,800 
151,040 


Total  tons, 


888,695 


$265,426  45 
16,866  58 


The,  state  of  the  affairs  of  the  Schuylkill  Navigation  Company  on 
the  23rd  December,  1858,  was 

Assets,    -  -  -  - 

Doubtful  debts,    -  -  -  - 

The  amount  for  the  cost  of  the  works, 
docks  and  landing,  and  real  estate  of 
the   company,  and  all  expenses  for 
repairs,  and  discount  and  interest  on 
loans   and  losses  beyond  the  net  in- 


come, - 


Total, 


10,292,427  20 
$10,574,220  18 


This  statement  does  not  include  the  boat  and  car  loan  trust,  which 
amounts  to  $236,337  85.*  « 


Quantity  'of  SchuylkiU  Coal  annually  sold  in  Philadelphia  for  home  conaump- 
iion,  which  descended  by  the  Schuylkill  Navigation,    • 


DeUrered  at  Philadelphia. 


Yean. 


1836 
1837 
1838 
1839 
1840 


Torn. 


61,944 
71,916 
98,707 
100,694 
90,000 


Yean. 


1841 
1842 
1844 
1847 
1853 


Tons. 


89,000 

88,000 

97,600 

226,610 

151,040 


The  registration  of  the  consumption  in  Philadelphia,  appears  to 
have  been  discontinued.  The  quantity  which  was  received  by  Phila- 
delphia in  the  year  1847,  by  railroad,  was  203,540  tons. 


*  SohuyUdU  NaTigation  Beport 
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Freights  of  SchuylkiU  Coal  annually  from  PotUviUe  in  ihe  morUh  of  OMber, 

^        in  each  year,  per  ion. 


1844. 

1846. 

1846.' 

1847. 

DoUar: 

JDoUort. 

DcUar: 

DoUmn, 

r  To  Philadelphia  hj  Canal,      . 

0  86 

1  00 

%  00 

Freight  and  toll 

To  PhiladelphU  bj  Railroad, 

1  25 

1  40 

1  70 

from  Pottiville. 

To  Richmond,  . 

1  60 

soo 

To  New  York,  . 

2  26 

2  60 

2  70 

'  To  New  York,  . 

1  00 

•    1  10 

1  00 

1  30 

To  Albany  and  Troy,  . 

1  50 

1  60 

1  46 

Freights  from  the 

To  nartford,  Conn. 

I  66 

1  06 

depot  at  Rieb- 

To  Salem, 

2  37} 

moDd   on  the 

To  Boston, 

1  70 

1  70 

1  50 

2  60 

Delaware. 

To  Fall  River  and  Proridence, 
To  Baltimore,   . 
[  To  Washington, 

1  36 

1  40 

1  30 
76 

86 

180 

Rates  of  Toll  and  Transportation  hy  Railroad  to  July  \stj  1854. 

From  Mount  Carbon  to  Richmond,  -  •  $1  70 

Schuylkill  Haven,    -            -  .  -  1  65 

Port  Clinton,            -            -  -  -  1  45 

Mount  Carbon  to  Philadelphia,         -  -  1  60 

Schuylkill  Haven,    -            -  -  -  1  55 

Port  Clinton,            -            -  -  -  1  85 


(C 

ii 
it 

ii 


Rates  of  Toll  hy  Canal  to  July  1st, 


From  Port  Carbon  to  Philadelphia, 
"     Mount  Carbon, 
"     Schuylkill  Haven,     - 
Port  Clinton, 


ii 


?00  70 
GO  69 
00  67 
00  55 


1854. — The  freights  by  canal  fixed  by  the  boatmen,  f  1  80  to  New 
Y5rk,  80  cents  to  Philadelphia  from  Pottsville  and  Port  Carbon,  and 
five  cents  less  from  Schuylkill  Haven. 

On  the  enlargement  of  the  Schuylkill  Navigation,  in  1846,  it  was 
estimated  by  the  directors  that  the  actual  cost  of  freight  from  Potts- 
ville to  New  York,  with  an  adequate  supply  of  large  boats,  would  be 
about  ?1  35  per  ton.  The  freight  in  August,  1847,  was,  however, 
§2  00  to  Richmond  only. 

The  direct  exportation  of  coal  from  the  Schuylkill  region,  which 
descended  the  Schuylkill  Navigation  and  the  Delaware  and  Raritan 
Canal,  to  New  York.* 


Years. 

1839 
1840 
1841 
1842 

Loaded  Canal  Boata. 

1,854 
2,243 

*  Annul  ReporU. 

Tons. 
27,000 

64,388 

78,296 

-      126,554 

Yean. 

1848 

1844 
1845 
1846 
1858 
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Loaded  Canal  Boati. 

2,045 


-  Navig.  suspended. 
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Tons. 

119,972 
111,621 
116,610 

474,105 


1852.  Freight  and  tolls  of  the  Schuylkill  coal  to  tide-water  at 
Richmond  have  averaged  the  past  year  about  thirty  cents  per  ton 
more  than  by  the  latter  to  the  wharves  on  Schuylkill.  Freight  per 
railway,  (1  60  to  $1  80 ;  its  cost  at  tide-water  from  $2  75  to  $3  80. 

We  have  seen  a  statement,  purporting  to  exhibit  the  importance  to 
Pennsylvania  of  the  trade  in  anthracite :  that  in  the  year  1845,  in- 
dependent of  the  quantity  consumed  in  the  State,  there  were  shipped 
to  other  states,  as  mucn  coal  as  amounted  at  the  average  value 
r$4  00  per  ton,]  at  the  place  of  shipment,  to  the  sum  of  $5, 000,000.*% 
In  1847,  the  value  of  the  anthracite  shipped  at  tide-water  for  other 
states,  was  not  less  than  910,000,000. 

COMPARATIVB  VALUE  OF  THE  ANTHBAOITE  OF  PENNSYLVANIA. 

With  the  exception  of  iron,  in  the  mining  and  manufacture  of 
which,  according  to  the  census  returns  of  1841,  more  than  twenty 
millions  of  capital  were  employed  in  the  United  States, — nearly 
eight  millions  of  which  appertained  to  Pennsylvania, — the  coal  pro- 
duction of  this  State  then  gave  employment  to  more  workmen,  and 
more  capital  than  all  the  other  minerals  in  the  Union  combined,  or 
more  than  2}  times ;  as  is  shown  in  the  following : 


United  Statea  in  1840. 

Penniylrania  in  1840. 

Lead. 

Gold. 

AU  other 
metala. 

Anthracite. 

Bitami's 
CoaL 

Total 
CoaL*^ 

Men  employed  in  mining, 
Capital  inveited, .    .    . 
Ezolnsive  of  the  canal?, 
rallroadi,          Peraona, 

1,017 
$1,346,756 

2,791 

1,046 
$234,325 

Sam  tot 

728 
$238,980 

$1,820,061 

2,997 
$4,334,102 

1,798 
$300,416 

4,796 
$4,634,518 

In  1847,  the  capital  invested  in  the  canals  and  railroads,  commu- 
nicating with  the  anthracite  region  of  Pennsvlvania  alone,  amounted 
to  more  than  fortv  millions  of  dollars.  This  is  wholly  independent 
of  the  capital  employed  in  the  coal  regions,  and  the  trade  consequent 
upon  it. 


*  Anthracite  Gasette,  Febmary  7th,  1846. 
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-^  ^ULPID  AUOMENTATION  OF  PRODUCTION  AND  CONSUMPTION.  / 

With  the  excMta^f  the  two  distressing  years,  from  1841  to 
1843,  when  eve^P^pecies  of  property  was  alarmingly  depreciated, 
and  all  business  appeared  to  be  parali^ed,  the  anthracite  trade  in  its 
Yarious  departments,  although  not  yielding  enormous  profits,  steadily 
and  rapidly  acquired  importance,  from  the  period  of  its  commence- 
ment. Each  succeeding  year  saw  new  fields  explored ;  new  deposits 
discovered ;  more  enterprise  exerted  in  opening  approaches  from  the 
seaboard  to  the  coal  beos,  and  more  avenues  for  the  transportation  of 
the  mineral  fuel  through  the  wilderness ;  more  capital  invested  in 
this  fruitful  branch  of  industry  and  commerce.  Each  year  added  to 
our  acquaintance  with  the  extent,  the  limits,  the  existence,  of  these 
vast  carboniferous  masses ;  and  advanced  our  progress  in  the  science 
of  industrial  and  economic  geology.  As  in  the  building  of  the  mighty 
Egyptian  pyramid,  each  year  saw  arise,  with  augmented  bulk,  and  still 
increasing  magnitude,  that  immense  fabric  which  had  commenced 
from  nothing. 

The  time  has  not  yet  arrived  when  an  elaborate  description  of  the 
Pennsylvania  coal-fields  can  be  satisfactorily  presented.  That  task 
will,  no  doubt,  ere  long  be  executed  by  able  hands,  under  all  the  ad- 
vantages which  the  influence  and  the  resources  of  the  State  govern- 
ment can  confer.  In  the  mean  while,  a  selection  from  the  notes 
which  have  accumulated  under  the  author's  hands, — although  derived 
from  the  sources  common  to  all, — in  the  absence  of  data  more 
scientific,  and  of  statistics  more  official,  will  be  the  best  substitute  he 
can  offer. 

The  following  table  in  the  diagram  form,  so  far  as  extends  down  to 
1842,  is  compiled  by  adding  to  the  amount  sent  to  market  in  each 
year,  the  quantity  of  coal  on  hand  at  its  commencement,  and  deduct- 
ing the  surplus  remaining  at  its  expiration.  The  succeding  years 
represent  the  production,  annually.  From  1842  to  1848,  the  returns 
af  e  of  the  amount  which  reached  tide. 

Adhering  to  the  metaphor  which  he  has  employed,  the  writer  pre- 
sents his  readers  with  a  diagram  of  this  statistical  pyramid ; — built, 
not  with  granite,  nor  sienitc,  nor  ponderous  marble,  bi>t  with  Penn- 
sylvania anthracite,  and  reared  by  her  industrious  citizens  and  free 
labourers. 

Which  of  the  two  fabrics, — that  "of  the  olden  time,"  or  this,  in 
the  building  of  which  most  of  us  have  had  a  hand, — is  most  conducive, 
to  "the  good  use  of  man?"  let  the  economists  say. 

Mr.  Gliddon  tells  us,  that  the  Egyptians,  in  days  of  yore,  builded 
their  pyramids  "from  the  top  downwards" — and  so,  too,  have  we 
constructed  our  pyramid.  We  are,  therefore,  not  without  good  pre- 
cedents, as  venerable  as  they  are  substantial  for  such  a  practice. 
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SMTUnOU.  PTBUnD  O 


1822 
1823 
1824 
1826 
1826 
1827 
1828 
1829 
1830 
1831 
1833 


Xou. 

365- 
1,073- 
2,210- 
6,823- 
9,541-. 

■  33,699... 

-  48,115— 

■  58,56T-. 

■  73,«3.- 

■  104,403  .. 
-142,734... 

■  216,820... 

-  31B,B71  -- 

-  395,365  - 
.451,636- 


1836 
1837 
1838 
1839 
1840 
I84I 
1842 
1843 
1844 
1845 
1846 
1847 

1848  .   .  -   .      .   .  3,089,238 

1849  .   .   .   .   ,   .  3,242,866 

1850 3,356,899 

1851 4,429,458 

1852 4,993,471 

tlS53 6,196,161 

*  It  will  b*  obaerred,  that  (he  top  of  Ht.  Tajlor*!  pjramld  doBi  oat  eDlsrgt  Id  striot  pro- 
pertional  ntio;  but  iithia  ocalkr  moda  la  Rmong  the  beat  to  gire  m  propar  Ida*  on  tbt  anb. 
JKt,  w«  hft*s  mkds  do  altentioD  from  tha  oat  u  Id  ths  formsr  sditioD.  Ws  hara  nloeUDtl; 
njcctfd  our  Unt  iDlcntion  of  coDtinaiDg  the  pjnmid  ao  m  to  aihibil  Iti  Betutl  praportiooi, 
bat  flodiDg  tba  onlllDa  far  the  anccaading  jaan  to  ISM  would  aitand  fir  bayoad  the  margin 
of  the  page,  we  hara  aimply  adopted  the  plan  of  inaertiDg  tba  tooa  for  aaoh  fear,  leaTing  to 
the  imagination  of  tbe  reidai  togilre  tba  laat  dimtnaioDi  for  the  ba«Baf  a  itradbai  daitLaad 
to  incrsuo  Tear  after  year  be;oDd  all  llmitj. 

t  FotttvUle  Hiners'  Joonnd,  and  RMdiog  B^lioad  Bepoiti,  ISU. 
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And  now  let  us  compare  our  work  with  th^irs. 

e  told  that  it  employed  100,000  men,  daring  twenty  yean, 


to  construct  the  nvramid  of  Cheops,  or  Shoopho,  and  that  ten  pre- 
ceeding  years  wd|pfcquisite  merely  to  prepare  the  materials,  and  to 
convey  them  froff'the  quarry,  a  distance  of  twenty  miles.  Now  this, 
the  largest  of  all  the  pyramids,  contained  an  area  of  8,300.000 
cubical  yards.     Allowing  the  ordinary  computation,  that  a  cubic 

Jard  of  anthracite  is  equivalent  to  one  ton  in  we^ht,  and  as  we  have 
rought  up  from  the  bowels  of  the  earth  about  nineteen  millions  and 
a  half  of  cubic  yards  or  tons,  and  have  conveyed  them  an  average 
distance  of  at  least  one  hundred  and  fifty  miles,  we  have,  in  twenty-five 
years  acquired  materials  about  sufficient  for  the  erection  of  six  sach 
structures,  united  in  one.  Such  are  the  colossal  proportions  of  our 
Pennsylvania  Pyramid. 

To  be  sure,  the  outline  is  not  symmetrically  beautiful,  nor  in  that 
strict  geometrical  proportion  which  the  eye  delights  to  dwell  on,  or 
which  the  architect  loves  to  contemplate.  True,  its  upper  portion  is 
somewhat  too  attenuated ;  but  then  we  make  it  up  in  the  base.  At. 
the  beginning  of  the  work,  we  admit,  the  outline  had  more  of  the 
spire  than  of  the  pyramid  about  it;  but  then  we  were  short-handed;* 
and,  moreover,  as  soon  as  we  discovered  our  error,  we  lost  very 
little  time  in  correcting  thait^  as  the  books  show;  and  we  soon 
adopted  more  substantial  proportions. 

The  base  is  now  so  broad  and  so  firmly  planted,  and  the  structure 
has  withstood  such  heavy  storms  of  late  years,  that  no  fears  for  its 
permanence  and  future  increase  can  now  be  entertained. 

Success,  then  to  our  great  Pennsylvania  Pyramid  !  May  its  pro- 
portions increase  and  overshadow  the  land ! — may  it  ensure  protec- 
tion, security,  and  prosperity  to  all  who  seek  its  shelter,  or  who 
labour  around  its  base ! — to  all  who  contribute  towards  its  enlarge- 
ment ! 

1854.  The  coal  consumption  of  the  present  year  is  estimated  at 
6,325,000  tons,  allowing  an  increase  of  15  per  cent,  on  the  consump- 
tion of  last  year.  The  Cumberland  Journal,  from  which  we  gather 
this  fact,  regards  it  as  tolerably  certain  that  the  supply  of  coal 
for  the  present  year  will  fall  short  of  this  demand,  and  that  the  pre- 
sumed deficiency  will  be  large. 


ANTHRACITE. — STATISTICS  OF   PRODUCTION. 

Lehigh  Company's  Mines,  So  rapid  was  the  increase  in  the  de- 
mand for  anthracite,  after  the  export  trade  commenced  in  the  year 
1825,  [although  the  home  market  originated  in  1821,]  that  in  ten 
years,  as  appears  from  the  official  returns  in  1835,  the  number  of 
coasting  vessels  that  received  freights  of  the  coal  which  had  descended 
the  Delaware,  was  one  thousand  and  sixty-nine. 
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Amount  of  AnihracUe  sent  dovm  from  the  Company*8  mines  at  Mauch  Chunk 

and  Boom  Bun, 


ITAArfl. 

l^ons  firom  the 

m 

Tone  from  the 

Companj'B  mines. 

Gompany'e  mines. 

11  yean,  proYionsIj  to 

1831 

207,887 

1844 

219,245 

1831 

44,083 

1845 

257,740 

1833 

123,441 

1846 

274,628 

1837 

200,000 

1847 

334,929 

1838 

154,093 

1848 

336,570 

1839 

142,507 

1849 

379,285 

1840 

102,264 

1850 

424,258 

*^ 

1841 

78,164 

1851 

480,824 

1842 

163,762 

1852 

510,268 

1843 

138,826 

1853 

476,976» 

Including  Room  Ran  Mines. 


Ghneral  statement  ofthe-Coal  conveyed  on  the  Lehigh  Navigation. 

XJnliU  so  l&te  as  1837,  the  only  coal  sent  down  to  market  was  from 
ifee'Lehigh  Company's-owh  mines,  in  the  Southern  Region. 


Yean. 


tl836 
1837 

1838 

1839 

1840 

1841 

1842 

1843 

1844 
1S45 
1846 
1847 
1848 
1849 
1850 
1851 
1852 
1858; 


Periodical  increase .{ 


The  annual  quantity  had  increased  from  365  tons  in  1820  to 
By  the  addition  of  the  Bearer  Meadow  coal  from  the  ' 
2d  District 

The  Hasleton  Company's  mines  oame  into  operation, ' 
and  the  whole 

The  Sugar  Loaf  mines  commenced  in  addition,  making 
this  year 

'  Additional  mines  were  put  in  work  in  the  2d  Region, ' 
in  this  and  following  years.   > 

The  reduction  is  owing  to  the  damage  to  the  canal  by 
a  freshet 
Quantity  sent  down  by  the  Lehigh  Navigation, 

"  "  ■  "  **  (some 

delay  on  account  of  strike  of  boatmen,) 
A  considerable  improrement  in  the  trade  of  this  year. 
A  rery  fayourable  year  for  transportation, 
do.  do.  do. 

do.  do.  do. 


J> 

«o 

^'6 

it 

15 

o  g 

.s  s 

*s  d« 

>a  o 

o 

P 

55 

o 

o 

H 

H 

J)oUar», 

148,211 

110,905 

224,095 

149,266 

214,211 

125,411 

221,850 

141,300 

225,585 

143,335 

143,038 

65,792 

272,553 

157,844 

267,826 

173,660 

377,094 

170,75* 

429,492 

203,405 

522,297 

643,612 

680,746 

801,246 

722,622 

353,130 

989,650 

428,566 

1,114,231 

486,555 

1,080,544 

550,054 

Including  83,721  tons  from  the  Room  Run. 
History  of  the  Lehigh  Coal  and  Narigation  Company,  1840,  p.  61. 
Lehigh  Company's  Report  for  the  several  years. 
\  Annual  reports  of  the  Managers.    The  separate  amounts  of  toll  on  the  eoal  are  not  dis- 
tinguished in  the  published  returns. 
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Shipments  of  Lehigh  Coal  from  Bristol  to  PhUadelphiOf  and  jK»rli  on  ike 

DeUuDore, 


Yean. 

Tom. 

Yean. 

TODi. 

Yean. 

Tone. 

1821 
1825 
1830 
1833 

525 
11,245 
12,601 
25,000 

1834 
1835 
1839 

80,000 
85,000 
42,000 

1842 
1843 
1844 

50,780 
77,840 
85,972 

Lehigh  Co.    Othen  le 
eepante  aeooontkipt 
finoe  1844. 

LBHIGH  COAL  STATISTICS. 


The  following  table  from  tl^  Pennsylvania  Canal  Commissioners' 
annual  reports,  shows  the  amount  of  anthracite  receiyed  on  the  Dela- 
ware division  of  the  State  Canal,  at  the  undermentioned  points. 


1844. 

1845. 

1840. 

1847. 

1849. 

1850. 

1851. 

1852. 

1851. 

7onf. 

Ton; 

Tont. 

Ton», 

TonM, 

Tom. 

Ton: 

TOIM. 

f\MII. 

Sent  soQtbwmrd 

• 

t 

from  EaatoD,  . 

301,956 

392,821*522,990 

774,460 

635,137 

Reo'd  at  Bristol, 

290,105 

335,199;  387,786 

450,178 

434,475 

363,323 

534,532  566,742 

440,561 

Coal  ship'd  from 

* 

Brifltol  by  the 

Del.  Dirision  of 

PeDna.  Canal, 

.    . 

•        • 

.     . 

•         • 

•         • 

.    . 

1,594 

481 

M«Tt 

Shipments  and  clearances  from  Philadelphia  and  Bristol,  laden 
with  Lehigh  coal,  in  1846,  1468  vessels,  exclusive  of  boats,  carrying 
181,792  tons.t 

Aggregate  of  the  Production  of  Anthracite^ 

From  the  commencement  of  the  trade  in  1820  to  the  end  of  1853, 
taken  from  the  Report  of  the  Reading  Rail  Road,  January  9th, 
1854. 


The  total  of  coal  brought  down  by  the  Lehigh  Na- 
vigation, including  that  from  the  Lehigh  Compa- 
.  ny's  mines^  Beaver  Meadow,  Sugar-Loaf,  and 
other  collieries,       ----- 

The  Schuylkill  region  has  sent  to  market  by  the 
Reading  Rail-road  and  Schuylkill  Navigation, 
during  the  same  time,  including  Little  Schuyl- 
kill, -  .  -  .        2,247,446 

Pinegrove,       ---..- 

Lackawanna,  ..... 

Wilkesbarre,  -  .  .  .  . 

*  Canal  Commissioners  Report,  1854. 

t  Commercial  List. 

X  rhiladelphia  Commercial  List,  January  16th,  1847. 


Tons. 


9,756,598 


22,295,396 

707,616 

7,024,640 

2,713,586 
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ShamokiQ,     - 234,633 

Lyken's  VaUey, 245,232 

Dauphin  Company,  ...  -  82,639 

Total,  43,060,340 

TheTarioos  Reports  differ  as  to  the  aggregate  amount  of  coal;  the 
following  is  as  correct  as  can  be  obtained,  by  including  the  Little 
Schuylkill  Company  in  the  Schuylkill  Region.  The  table  is  taken 
from  Reading  Rail-road  Report  and  Pottsville  Miner's  Journal,  Jan- 
uary 9th,  1854. 

The  Report  of  the  Board  of  Trade  gires  the  aggregate  at 
48,629,889  tons,  February  6th,  1854. 

Lehigh  Coal  Trade  in  ^52  and  in  1858. 

{Mines  worked  by  the  Company. 

Summit  Mines,  -  -  429,786  893,255 

Boom-Run,       -  -  -  80*487  83,721 

Beayer  Meadow,  -  -  46,280  55,997 

Spring  Mountain,  -  -  139,627  135,137 

Colerain,       -  -  -  37,848  68,012 

Sugar-Loaf,  -  -  41,763  44,914 

East  Sugar-Loaf,  -  -  12,566  30,315 

Haileton,      -  -  -  130,628  124,250 

Buck  Mountain,  -  -  104,202  77,457 

Cranberry,  -  -  48,920  51,217 

Wyoming,  -  -  41,990  26,235 

.1,114,231     1,080,544 

Li  the  annexed  diagram,  bearing  the  title  of  ^'  the  Stream  of  the 
Lehigh  coal  tradey'  we  have  exhibited,  under  one  view,  the  whole 
extent,  past  and  present,  of  the  trade,  from  its  origin.  We  repre- 
sent, in  this  sketch,  the  main  stream  and  the  lateral  channels  through 
winch  the  anthracite  finds  its  way  to  market.  True  it  is,  the  stream 
has  heretofore  flowed  somewhat  irregularly;  sometimes  embarrassed 
by  natural  obstacles  and  unexpected  calamities;  sometimes  inter- 
rupted by  temporary  causes ;  yet  has  it  ever  pursued  its  accelerated 
course,  and  onwards  advanced  in  an  accumulated  volume.  Notwith- 
standing every  check,  always  has  it  surmounted  all  barriers ;  always 
maintained  its  progressive  character.  Always  has  it  given  promise, 
in  no  distant  time,  of  a  mighty  flood ;  prolific — fertilizing — reproduc- 
tive. Success,  then,  to  the  Stream  of  the  Lehigh  coal  trade!  On- 
ward may  it  flow ;  swelling  in  its  volume ;  bearing  on  its  surface  and 
in  its  inmost  depths,  the  dements  of  prosperity  to  all  who  embark 
upon  its  waters !  For  ourselves,  and  in  our  day,  we  perceive  but  the 
beginning.  We  approach  but  the  fountain  head ; — the  margin  of  a 
stream  to  whose  capacity  we  can  suggest  no  ultimate  limit.  We  see, 
but  darkly,  the  outline  of  that  magnificent  future,  to  which  all  things 
are  tending,  when  its  projectors  shall  cease  to  exist. 
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Fig.  15. 
The  &rtam  of  ihe  LAigh  Coal  Trade. 


XMa-iM^  Chunk 


PiMed-np  Hoiriin. 


ttma. 

To™. 

1820 

ISS 

18S5 

18,383 

1S3S 

131.2S0 

214,211 

1940 

SZS.586 

ISIS 

2T2,5i.1 

1813 

2«7,82fl 

lS-(4 

377.094 

42«,1&3 

1840 

622.2BT 

1847 

613,eTl 

1849 

680,718 

1S49 

801,2ie 

1B51 

BSg.BSO 

18SI 

1,11*^31 

1863 

1,080,818 

TtM.. 

T»n^ 

1830 

13.0« 

1SJ8 

48,TM 

1841 

1,IM 

1840 

103,481 

1880 

OMH 

18S1 

137^37 

1852 

180,1E« 

18*3 

232,581 

•  No  returns  hsi 
ting  to  Ihe  fgllaxin 

Pssaed  nn  the  Rnritan  C»n)il. 
Shlp].ed  to  Philadelphia. 
Sbippod  for  E«Bt*rn  Port*. 
t  From  the  Conjpanj'i  Rsportl. 


made  for  eeTSral  jei 


Lehigh  NaTigklioo  Cornpuj  rili- 
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EXPORTS  OF  ANTHRACITE  FROM  THE  SCHUYLKILL  AND  DELAWARE. 

Statement  of  the  number  of  tons  of  anthracite,  which  had  de- 
scended from  the  Lehigh  and  Schuylkill  navigations,  and  which  were 
shipped  for  exportation  coastwUe^  together  with  the  number  of  ves- 
sels of  all  sorts,  [brigs,  schooners  and  sloops,]  freighted  therewith  at 
iPhiladelphia  or  ioristol. 

This  statement  if  exclusive  of  the  coal  which  passed  through  the 
Delaware  and  Baritan,  and  the  Morris  canals.* 


Lehigh  Coal,  shipped  ooMtwiie  from 
Bristol  and  PhUadelphiA. 

Schaylkill  Coal,  shipped  ooastwise  from  the  Dela- 

ware, at 

Philadelphia  and  Port  Riohmond. 

Tears. 

Vessela 
cleared. 

Tone. 

Vessels 
cleared. 

Tons. 

No, 

No, 

18SS 

4 

181                   / 

1SS6 

190 

19,378- 

1830 

644 

63,137 

1833 

322 

80,753 

2,010 

198,168 

1835 

1,069 

70,194 

2,361 

267,139 

1836 

261 

80,076 

3,225 

344,812 

1837 

51 

6,549 

3,070 

328,304 

1838 

96 

88,977 

2,695 

278,268 

1839 

158 

4^000 

2,661 

286,990 

1841 

3,065 

367,812 

1842 

FromBrittoL 

117,397 

2,134 

256,080 

1844 

1,127 

130,074 

1848 

1,468 

181,792 

7,485 

892,464' 

1847 

11,439 

1,375,000 

1849 

116,830 

1850 

7,549 

1,075,344 

•  From  Port  Richmond  onlj. 

1851 

8,623 

1,211,405 

1852 

9,047 

1,226,488 

1858 

t379 

63,180 

t7,384 

1,088,167  J 

/ 


There  have  heen  no  returns  of  the  number  of  vessels  at  Bristol  for  sereral  years  bj  the 
Lehigh  Company. 

PRICBS  OV  ANTHRACITE  IN  PHILADBLPHIA. 

Average  Retail  Prices  for  unbroken  Coal,  delivered  in  Fhiladdphia,  per  ton  of 
2,240  poundst  chiefly  derived  from  the  Commercial  List,  and  from  BickneWs 
Reporter,  and  the  Anneylvania  Inquirer, 


Years. 

Lehigh 

White 

Ash. 

Schaylkill 
RedAih. 

Years. 

Lehigh 

White 

Ash. 

SohaylkiU 
Red  Ash. 

DoUart, 

DoUart, 

Dollar; 

Dollar; 

1828 

6  50 

7  00 

1844 

3  50 

See  also  the  diagram 

1830 

6  50 

6  50 

1845 

3  50  to  4  00 

of  Lehigh  prices  of  an- 

1832 

6  00 

6  00 

1846 

4  50 

4  25  to  4  50 

thracite,  [Fig.  14.] 

1834 

5  00 

5  25 

1847 

5  00 

4  50  to  4  75 

These  prices  are,  of 

1836 

6  00 

7  50 

1848 

course,  only  approxi- 

1838 

5  50 

6  00 

1851 

4  50  to  4  75 

mate. 

1S40 

5  50 

5  50 

1852 

4  50 

3  75  to  4  00 

1842 

4  25 

1853 

5to6 

5  50 

*  Partly  taken  from  the  Commercial  List  of  Philadelphia,  January  9th,  1847. 
t  Philadelphia  Commercial  List,  December  31st,  1853. 
t  North  American. 
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DELAWARE  AND  RABITAN  OANAL. 

Pennsylvania  coals  [Schuylkill  and  Lehigh]  which  passed  through 
the  Delaware  and  Bantan  Canal  to  New  York. 

Yemrs.  Tons. 

1842  171,754 

1844  267,496 

1846  872,072 

1846  839,923  of  which  134,667  tons  were  Lehigh  coal. 

1847  640,200        "       406,683        "       Schuylkill  coal. 

1860  668,408 1  t  v-  i.     aq  i.     n  -n       i 

1851  769  602  fLehighand  Schuylkill  coal. 

1863  474,105  carried  by  Delaware  and  Raritan  canal  to 

New  York. 

Number  of  Canal  Boats  which  cleared  from  Bristol,  on  the  Dela- 
ware Canal. 

Yean.  Boats. 

1842 4603 

1845 7361 

1846 7786 

1847 9208 

Total  number  of  clearances  from  the  port  of  Philadelphia,  in  1846, 
of  coals  of  all  descriptions,  8,958  vessels,  averaging  120  tons,  and 
containing  1,066,228  tons,  in  addition  to  that  shipped  in  boats  from 
the  Lehigh.*  In  the  year  1847,  the  number  of  clearances  of  vessels 
laden  with  coal  from  Port  Richmond,  near  Philadelphia  was  increased 
to  11,439. 

Rates  of  Commission  as  regards  coal,  adopted  by  the  Philadelphia 
Board  of  Trade. 

Commission  on  Sales,    -  -  -      6  per  cent. 

Receiving  Commission,  -  -    10  cents  per  ton.  ■ 

Coal  down  the  Susquehanna  and  the  Tide  Water  Canal. 

1851.  1862.  1868. 

Anthracite,         129,276  135,316  186,501  tons 

Bituminous,  20,673  18,992  21,601    " 

DOMESTIC  COMMERCE  OF  PHILADELPHIA. 

The  following  tables  show  the  progressive  increase,  in  periods  of 
five  years,  of  the  enrolled  and  licensed  tonnage^  engaged  in  the  trade 
of  Philadelphia,  and  of  the  total  registered^  enrolled,  and  licensed 
tonnage  of  that  port;  which  increase  is,  in  great  measure,  attributable 
to  the  coal  trade  of  Pennsylvania,  within  the  last  twenty  years.f 

*  Philadelphia  Commercial  List,  January  16th,  1847. 

t  Sutistioal  AnnaU  of  the  United  States.  Adam  Seybert,  M.  D.,  Phila.,  1818,  and  other 
aathoritiei. 
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VHITBD  SXAn9  or  JkWIBIOA. 


OoMtwlM. 

TotelTwuMgt 
regiftend,  m- 

OOMtWlM. 

Total  ToBBagt 
nglatand,«. 

Tmh. 

Tam. 

IileeiiMdand«A- 
rolled  Tonntge. 

roIMaDd 

liMBHd. 

Liacmedaadaa- 
foltodrToHMfi. 

nOMwd 
Howwii 

im 

t,m 

57,510 

1841 

71.588 

]f8^888 

1795 

7,8S5 

90,040 

1842 

57,749 

lOMtt 

1800 

8»08S 

108,011 

1848 

ljM»Sli 

1805 

11,000 

87,254 

1844 

uijm 

1810 

15,808 

125,258 

1845 

BndofJTaMlOtt. 

1815 

SMM 

87,254 

1849 

• 

188,087 

1820 

u,iir 

88,575 

1850 

208,497 

1835 

99^X1 

95,011 

1851 

222,418 

1880 

SM88 

72,215 

1852 

22Mtt 

1885 

49,800 

80,445 

1853 

» 

•25Mftl 

1840 

07,045 

108,944 

There  are  %  few  onayoidable,  but  not  yeiy  malerial^  dtBereptadoo 
in  some  of  these  retnmSy  owing  to  the  different  Bonrcea  from  whoM 
the  data  have  been  obtained. 


FOBBIGK  OOMMSBOB. 


As  regards  the  foreiffn  commerce  of  PhUadMhia^  onr  returns  ex- 
hibit a  great  falling  off^  whilst  that  of  New  York  and  Boston  hoo 
considerably  augmented.  The  following  abstract  is  sufficient  to  show 
the  relative  proportions  of  the  foreign  trade  enjoyed  by  these  three 
principal  ports. 


Value  of  Exports f  domestic  and  foreign,  from  the  Custom-Ebuse  returns,  from 
the  Ports  of  Philadelphia,  New  York,  and  Boston* 


Tears. 

Philadelphia. 

New  YorlLf 

Boston. 

l>ollar§. 

J)oUar§. 

Ihllan. 

1843 

3,059,171 

1844 

3,664,690 

28,526,739 

1846 

8,916,838 

30,422,672 

9,370,857 

1840 

5,118,054 

35,607,807 

8,675,384 

1847 

8,589,205 

1849 

39,736,909 

1850 

60,119,248 

9,141,652 

1851 

87,653,849 

tl0,198,180 

1852 

5,828,571 

71,023,509 

1853 

5,680,759  . 

{93,909,998 

t21,000,000 

•  Beport  of  the  Board  of  Trade. 
Hnnt's  Magasine. 
New  Tork  Journal  of  Commerce.    Foreign  exports  $91,000,000. 
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WSHSTLViSU. 


FhiUdelph 

^ 

New  York. 

Boston 

Foreign  Comn 

erce. 

Cl^  ud  EtaM. 

Uld  MUUD 

bmetu. 

1- 

1^ 

if 

1^ 

h 

h 

h 

h 

ss 

sa 

Sz. 

nS 

ss 

&Q 

=5 

■= 

12 

"Em 

&-5 

?-a 

§ 

Sa 

^3 

■as 

S 

|§ 

fs 

?g 

sa 

•il 

IM 

^ 

^ 

t» 

^ 

Boffor.. 

Bonart. 

Doliar,. 

1S31 

1B30 

U7,9ie 

l5,55D,fl89 
26,*S5,i45 
I2.99S,915 

320,435 
643,610 
fi58,000 

48,144,657 
87,057,252 

33,SJS,r01 

IMS.' 

16.120,111 

118,536,580 

26,696,148 

1B4"! 

HH! 

iTa,s8: 

I],IG2,516 

9,1B( 

1,021,810 

86,453,000 

663,881 

27,794,000 

IJW 

HOI 

7.4S3,006 

12,0i: 

2,895,176 

01,088,693 

4,8C: 

712,781 

27,667,843 

8,803,912 

81,154,479 

25,875,658 

ui: 

173,090 

8,B2S,926 

11,SS( 

3,176,981 

111,280,606 

S,S3( 

796,721 

34,507,073 

IM4i 

147,015,531 

4,081 

1849 

I,0B3 

137,305,220 

5,081 
6.206 

16,575,440 

108,453,390 

6,501 

15,008,604 

18S1 

1,09! 

19,524,707 

219,015,427 

6,681 

l,00fl,aa( 

IKM 

\.U' 

22.284.278 

201,373,227 

6.925 

"" 

i.oau 

26,845,785 

3,230,000 

287,087,650 

6,145 

TtAu  of  the  General  Cemtmeree,  Jbreign  and  domaHc-i 


Impotti  and  Exports. 


Teu* 

PhUkdelpbi4.ll 

Hew  Torfct 

Bo.ton.Jt 

IMlar.. 

DoOim 

IWIart. 

1845 

11,733,590 

1848 

13,426,669 

111,289,888 

31,202,060 

1847 

147,915,531 

1848 

1849 

137,!95,»20 

ISSD 

11.676.440 

188,463,390 

34,707,815 

1851 

19,524,797 

219,015,427 

40,106,319 

1862 

201,373,227 

1853 

26,845,785 

tt287,987,650 

|J*4,3I7,370 

■  Hsurd'i  Re^a.  of  FoDDa.,  1828. 

t  DictioDar;  orCommenie, 

J  fleographj  of  Ponniylyania,  Trego,  p.  1*5.  Commereial  Llet  and  Philadelpbia  Priaet 
Cairent.  American  Almmae,  1S15-7.  Hunt*.  Uerobant'i  Hagaiine.  NHea'*  Reglater. 
M'Colloab'i  Qaietteer.  Emigrantt'  Directory,  1820.  Commanw  aad  NiTigation  of  &e 
United  SUtei,  1844. 

1  Caitora-honaeTetnmi.—CDininereial  Lilt,  1354. 

[  Pbilodelphia  North  ATnerioBD. 

f  Hnnt'i  Uagatine. 

••  Do  Bo»'>  Rcrie*. 

tt  New  York  Jouraal  of  Commerce  egtimalei  foreign  eipoiti  and  ImpoTti  at  t!Bl,MO,DO0. 


410  mnrao  raiw  ov  amibtm. 

IMU  tf  ImportatwHt  into  tk$  Port  tff  PhOmiii^Mi  * 


1847 

Ydm. 

$12,145,987 

1848 

10,700,865 

1849 

10,160,479 

1860 

18,881,759 

1851 

14,871,992 

1862 

16,455,708 

1858 

21,165,020 

12,904,749 
2,762,0W 
2,714,965 
8,861,112 
8,678,128 
4^088,909 
5^878^088 


Offieidl  Statemient  qf  Dvtieo  on  Importt  into  Pkiladelpkki. 


1849 
1850 
1851 
1852 
1858 


•  12,714,965 

•  8,861,112 

-  8,678,128 

-  4^088,909 

-  5^278,088 


In  the  sabjoined  statement  we  have  shown  the  amonnt  of  tomum, 
oiened,  regUtertd,  and  enrolled,  of  three  of  the  prindpal  comintMal 
ports  of  tne  United  States,  at  stated  periods,  whereby  the  contempo- 
raneous advance  of  their  trade  is  made  apparent— oompfled  fiw 

official  returns. 


Porta.! 

1810.t 

1831. 

1834. 

1839. 

1843. 

1844. 

1845. 

1848. 

Tonn'ge. 

Tonn'ge. 

Tonn'ge. 

Tonn'ge. 

Tonn'ge. 

Tonn'ge. 

Tonn'ge. 

ToDs'gf. 

New  York, 

Boston, 

Philadelphia, 

268,548 
149,121 
125,258 

286,438 

138,174 

79,968 

359,222 

212,536 

85,520 

430,000 

203,615 

96,862 

496,965 
201,323 
104,340 

525,162 
210,885 
114,894 

625,875 
227,994 
147,812 

655,095 
241,520 
148,158 

Porta. 

1847. 

1848. 

1849. 

1850. 

1851. 

1852. 

1853. 

Tonn'ge. 

Tonn'ge. 

Tonn'ge.  Tonn'ge. 

Tonn'ge. 

Tonn'ge. 

Tonn'ie. 

New  York,    . 

Boston,         ... 

Philadelphia, 

646,043 

733,077 

796,491 
188,087 

835,867 
313,192 
206,497 

931,193 
342,936 
222,428 

229,443 

l,149,l» 
450,49S 
253,451 

For  the  more  complete  illustration  of  the  relative  commercial  im- 
portance of  these  ports,  we  have  added  a  table  of  their  foreign 
arrivals  and  coastwise  arrivals,  respectively,  daring  the  years  sabse* 
qnent  to  1810.§  The  later  years  are  from  the  Philadelphia  Commer- 
cial List. 


*  Philadelphia  North  American,  Jannaiy,  1854. 
t  Seybert'a  Statiatical  Annals,  p.  308. 

I  Hunt'a  Magasine,  and  Report  of  Board  of  Trade  for  Philadelphia. 
}  Hasard'a  United  Statea  Register;  Philadelphia  Oommei«ial  Lia^  and  otiior 
Commeroo  of  BoatOn,  Hunt's  Herohanfa  Hagaii^^  VoL  X.,  1844. 
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So.  of  A 

Foreign  AniTils. 
meiioaa  t  Foreign 

VeBBBla. 

Cowtwiie  Aniikli. 

Co»l  Truda  of 
Fbil&dBlpbin.* 

•e 

■s5 

1 

5^ 

if 

Ill 

•53 

n 

1 

I 

d 

f. 

i^ 

-S? 

111 

~i 

1 

1 

^ 

!■= 

1 

P 

n 

1810 

405 

1,477 

1825 

190 

19,378 

1830 

l.SIO 

S42 

374 

3,398 

31287 

844 

63,137 

1831 

l.SOS 

1,084 

428 

4,500 

3,538 

2,849 

1,582 

158,442 

1834 

i,b:is 

430 

3,527 

3,886 

1,575 

150,154 

183* 

2,004 

ilaoz 

431 

3,879 

3,S73 

%S93 

3,844 

3,235 

344,812 

1B38 

1.780 

ilsss 

481 

4,018 

10)88O 

2,791 

317,246 

IMO 

1,953 

l,82S 

4,251 

J1,1SS) 

1841 

2,118 

1,701 

4,418 

11,738  t 

1841 

1,9112 

1.7I« 

t 

3,S0S 

3,862 

10,457  J 

ladDd'EthBCMllrada. 

1843 

1,832 

4,734 

4,964 

DiclusiTB  a(  thi  g(Hl 

1344 

2.208 

2!l74 

472 

5,380 

i,009 

s'.ois 

2,043 

2,304 

1S4B 

2.288 

a.  113 

459 

4;efl3 

B,flfl3 

8!oi8j 

8,95.1  1  1.085,228 

1847 

3,147 

S.7S4 

8S7 

4,S84 

17,063 

11,438  1  1,375,000 

1848 

3,060 

643 

0,118 

23,941 

' 

P.Ri«h'din«oiltr»d«. 

1848 

3,237 

585 

(1,1 89 

24,584 

1850 

3.487 

2,838 

518 

5,978 

28.737 

71549 

3,888 

2,S38 

578 

7,138 

fl,.134 

28,«S 

8,823 

18S2 

3^22 

2,884 

679 

e,S8fl 

30.715 

9,047 

18S3 

||S,927 

1566 

2D.4S0 

7,384 

It  is  becoming  more  and  more  difficult  to  obtain  a  correct  exhibit 
of  the  coastwise  commerce  for  the  different  porta. 

From  this  view,  it  is  seen  that  in  the  greatest  increase  in  the  nnm- 
ber  of  foreign  arrivals,  Boston  stands  the  first,  while  New  York  is 
the  second ;  and  on  that  of  coastwise  arrivals,  if  wo  include  the  coal 
trade,  Philadelphia  considerably  outnumbers  those  of  the  two  other 
ports.  The  apparent  diminution  in  the  coastwise  arrivals  at  Phila- 
delphia, from  1843  to  1846,  ia  owing  to  the  omission  of  all  the  small 
craft  which  it  had  been  customary  to  include.  So  great  are  the  dis- 
crepancies among  these  statements,  that  it  is  impossible  to  know 
which  to  select.  There  seems  no  rule  observed,  by  which  the  actual 
state  can  be  known  through  the  returns,  which  can  be  increased  or 
diminished  at  pleasure,  according  to  the  number  of  the  smaller  ves- 
sels incorporated  therein. 

As  far  as  the  port  of  Philadelphia  is  concerned,  the  annual  returns 
in  the  table  arc  exclusive  of  all  ships,  barques,  brigs,  and  schooners, 


■  Commeroial  List 


barqnci,  1 09 ;  briga,  t 
11,098 ;  loUl,  39,456. 
I  New  York  JonmKl  of  ConunvniB. 


iUdelphia  Board  of  Trade  and  ComcDsroiai  Liat,  1854.  W<  uinei  th« 
ring  Ibe  year  1853,  from  the  Pbiladelpbia  Board  of  Trade.  Shipi,  88 ; 
129;  >cb»,  6,325i  iloopa.SJOt;  lUaman,  1,136;  bugei,  6,535;  boaU, 
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in  the  serviee  of  the  U.  8.  gOTernment.  Thej  ,are  abO|  iridi  the 
ezoeptions  marked,  entirely  independent  of  the  enoraums  mmomt  of 
ooastwifle  shipping  engaged  in  the  ooal  trade.*  These  we  hare  pnm^ 
where  we  possess  the  data.  The  vessels  at  Port  Biehmond  mi%  dnelf 
employed  in  the  coal  trade. 

Dfatement  of  the  enroUed  and  regiiiered  Unnaqe  oi  New  Ycnk, 
Boston,  and  Philadelphiar— employed  in  the  foreign  and  coaatiiig 
trade,  including  temporary  registers,  and  exolnsive  of  the  fisheries^ 
omitting  fractions,  distinguishing  the  foreign  from  the  domeatio  ton* 
nage. 


NewTork. 
Cl^  and  State. 


Bofton 
•Dd  HAasMhuMtti. 


Phlladdpfcit. 


1703 
1800 
1806 
1810 
1815 
1820 
1825 
1830 
1835 
1840 

1842 
1843 
1844 
1846 


1848 
1840 
1850 
1851 
1852 
1853 


i 


• 


46,856 
07,791 
121,014 
188,666 
180,664 
115,632 
159,327 
110,163 
200,780 
202,370 

226,072 
237,240 
253,888 


18,086 
61,563 
67,812 
83,536 
100,960 


233,401 
259,725 
271,273 


New  York  Ofty-t 
Registered,  enrolled,  and 
licensed  tons. 
733,077 
796,401 
835,867 
931,193 
1,016,599 
1,149,133 


a*6 


^ 


136,690 
213,197 
286,689 
852,806 
299,298 


61,402 

76,080 

86,413 

107,260 

115,327 


157,116 
165,482 
175,330 
191,853 


Botton  only. 


36,885 
37,116 
35,564 
42,146 


60,914 
96,631 

r74i« 

100,628 
77,199 
59,458 
65,590 
47,970 
51,588 
52,268 

42,891 
39,445 


Begistered,  enrolled,  and 
licensed  tons. 


313,192 
342,936 
381,088 
450,492 


4»f79 

IMl* 

14»2SS 

19,6TS 
14,lir 
29,421 
24,131 

34,857 
51,676 

A7.749 
64,894 


Philadelphia. 
Registered,  enrolled, 
and   licensed  tons. 

188,087 
206,497 
222,428 
229,443 
$262,461 


1846 — tonnage  owned  by  New  York,  655,695 ;  by  Massachusetts, 
641,520 ;  by  Pennsylvania,  148,058.    1853— New  York,  1,150,000. 

Note. — In  commercial  navigation,  the  registration  or  enrolmefU  of 
ships  at  the  cnstom-house,  is  designed  to  entitle  them  to  be  classed 
among  national  shipping,  and  to  enjoy  the  privileges  of  the  country 
and  port,  to  which  they  belong,  and  in  which  they  have  been  built 

Licenses  are  granted  under  certain  regulations ;  among  which  are 


*  The  returns  for  these  ^ars  in  the  table  are  IVom  a  statistical  statement  in  the  United 
States  Qasette,  February  17th,  1847.  In  Bicknell's  Reporter  they  are  thus  stated— in  1S45. 
4,620;  in  1846,  7,046. 

Seybert's  Statistical  Annals,  p.  321 — 324,  and  subsequent  sources. 

Honf  i  lHagaiine. 


PENNSYLVANIA. 
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their  limiting  the  vessels  to  certain  mazimnm  proportions,  and  not  to 
be  sqnare-rigged  vessels,  or  propelled  by  steam.  These  licenses  con- 
tain an  accurate  description  and  admeasurement  of  the  vessel,  the 
names  of  which  may  not  be  changed,  and  their  owners  must  give 
security  by  bond  as  to  the  employment  of  the  vessels,  which  are  res- 
tricted to  the  uses  assigned.* 

The.  entrances  are  not  enumerated,  because  they  correspond  so 
nearly  with  the  Table  of  Clearances. 

Number  of  Clearances  of  American  and  Foreign  Vessde  engaged  in  General 
Commerce  from  the  principal  Ports  of  the  Umted  States,  for  the  year  ending 
June  30th.j 


1847-8. 

1849-50. 

1851. 

Porta. 

No. 
Vesls. 

Tonnage. 

Crew. 

No. 
Vesls. 

Tonnage. 

Crow. 

No. 
Vesl's. 

Tonnage. 

Crew. 

1  New  York,  . 

2  Boston,  . 

S  New  Orleans, 

4  Baltimore,  . 

5  Philadelphia, 

6  California,  . 

2,401 
2,060 

583 

758,745 
281,874 

143,143 

30,247 
14,412 

6,15  5 

7,303 
3,906 
843 
521 
479 
623 

2,149,098 
546,752 
369,937 
126,819 
111,618 
180,128 

3,103 
556 

50,000 

1853J — No.  of  vessels  cleared  in  New  York,  8,236;  tonnage, 
1,484,000.  In  Philadelphia,  680. 

Steam  Engine$  employed  in  the  Coal  hutinett  in  SehuylhUl  County% 

in  1846. 

No.  Horse-poweT. 

In  Minersville  and  Port  Carbon,  15  267 


Employed  in  1846,  '    -  -          106  2921 

1847,  -  -           167  4465 

«            1850,  -  .           169  4818 

"            1852,  •  .  -205 

Steam  JEngines  employed  in  Schuylkill  County  in  1852. 

39  engines  engaged  in  hoisting  coal,  with  an  aggregate 

power — horses,       -  ...  -  1,040 

64  engines  engaged  in  pumping  and  hoisting,  with  an 

aggregate  power  of—horses,  -  -  -         2,724 

102  engines  engaged  in  breaking  and  screening  coal, 

with  an  aggregate  power  of— lorses,  -  -         2,745 

205  engines.  

Aggregate  steam  power  engaged  in  the  coal  trade,        -         6,509 

*  McCuUoch's  Commercial  Dictionarj.  f  Registry  of  the  Treasury. 

\  New  York  Journal  of  Commerce. 

§  From  the  PottsTille  Miners'  Journal,  Janoaiy '23d,  1847,  and  1851.   Also  annual  reports 
of  the  Potts?ille  Board  of  Trade. 
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may  be  pat  down  m  equal  to  tlie  labour  of  88,645 
1862. — ^In  MhuylkiU  ooirnty  there  are  engaged  in  thaeoal 

trade,    - -       IW" 

In  Lehigb  Begion,  *  -  -  -  -        M 

In  the  Laokawuma,  ....  •        65 

Enginee,    -  -  •.     S98 

In  the  valley  of  the  Schuylkill  were,  in  1847, 824  milea  of  riiboii- 
and  108  miles  of  canal ;  in  oonstmoting  of  which  have  been  ezpendrf 
upwards  of  (IdyOOOyOOO,  while  the  improTementa  in  railroads  lad 
canals,  in  connection  with  the  transportation  of  anthradte  in  Aa 
Lehigh  yalley,  is  ascertained  at  9iy045,000;  in  other  wnmm 
^8,000,000 ;  and  in  the  whole  more  than  987,000,000. 

In  justice  to  individual  enterprise,  at  an  early  period  of  the  empky- 
ment  of  an  almost  untried  combustible,  we  are  Dound  to  note  dmt  m 
January,  1825,  Messrs.  Jonah  and  G.  Thompson,  of  Philadelpliisi 
completed  for  their  Phoenix  Nail-works,  on  l^rench  Creek,  a  steia 
engine  in  which  anthracite  was  employed.  We  understand  ihii 
was  the  first  successful  application  of  this  fuel  to  the  generation  of 
steam.t 

BMPLOTMBNT  OP  ANTHBAOITE  IN  ntOlT  MAKIHO. 

• 

In  the  ^'  Revue  Generale  de  T Architecture,"  M.  Michael  Ohefslier 
published  in  1840  an  account  of  the  anthracite  basins  of  Pennsylvam 
His  statements  contained  nothing  particularly  remarkable,  save  tlist 
they  brought  down  the  condition  of  the  operations  in  coal  to  a  later 
period  than  that  of  Mr.  Packer's  report  in  1833,  upon  which  thej 
are  obviously  based.  He  remarked,  that  the  Americans  have  found 
out  the  means  of  making  anthracite  available, — not  only  for  manu- 
facturers,— but  what  was  equally  novel,  for  domestic  purposes:  so 
that  it  has  not  only  almost  superseded  the  use  of  wood  in  eastern 
Pennsylvania,  but  in  most  towns  and  cities  along  the  Atlantic  shore. 
New  applications  of  anthracite  are  discovered,  and  the  Pennsylvanis 
iron  masters,  in  imitation  of  Mr.  Crane,  have  successfully  applied 
this  combustible  in  their  furnaces. 

For  domestic  purposes  its  use  has  been  greatly  aided  by  the  employ- 
ment of  stoves,  the  adaptation  of  which  to  this  species  of  fuel  has 
been  advancing,  from  year  to  year,  in  a  continued  series  of  improve- 
ments, until  there  is  little  left  to  amend  or  desire. 

After  enumerating  some  of  the  difficulties  attendant  on  its  first  in- 
troduction, and  on  the  acquiring  a  knowledge  of  its  properties,  which 
were  made  apparent  almost  by  accident,  M.  Chevalier  adds, — "  Mr. 
Wetherill,  one  of  the  principal  manufacturers  in  Philadelphia,  showed 
me  in  1836  the  place  where,  twenty  years  before,  he  had  dug  a  hole 
to  bury  the  anthracite,  then  looked  upon  as  incombustible  rerase."t 

*  PottBTille  Miners'  JonmaL 

t  Monthly  American  Journal  of  Geology,  Q,  W.  Feathentonhangh,  YoL  L  p.  7^  1631. 

X  Bevue  Generale  de  rArchiteotnre,  1810. 
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In  relation  to  the  present  estimation  in  nhich  anthracite  xa  held, 
re  may  trace  its  growing  importance  in  exact  proportion  as,  year 
"  T  year,  new  methods  of  application  were,  almost  involuntary,  in- 
rented,  and  as  one  difficulty  after  another  was  surmounted. 
Long  within  the  experience  of  the  present  writer,  large  areas  of 
'elsh  anthracite  land  heretofore  neglected  and  commanding  only 
iignificant  prices,  have  acquired  a  value  wholly  unexpected.  It  is 
10  farther  back  than  1828  that  wo  find  Mr.  BaJceweil,  a  geologist  of 
slight  eminence  in  his  day,  lamenting  that  the  quality  of  the 
'elsh  coal  was  "  so  inferior,"  and,  in  fact,  so  impracticable  aa  to  bo 
little  comparative  use.* 

Let  ns  hear  what  is  now  said  of  this  formerly  despised  combustible, 
an  intelligent  authority  writing  from  the  same  region : — "  Anthra- 
may  be  termed  a  native  mineral,  containing  ninety-four  to  ninety- 
per  cent,  of  carhon ;  burning  without  smoke  or  clinker  in  the 
_  ite,  and  almost  wholly  free  from  sulphur.  One  hundred  tons  of 
this  anthracite  are  equal  in  effect  to  a  hundred  and  forty-four  tons  of 
Litaminons  coal.  Therefore,  it  enables  steam  vessels  to  carry,  in  the 
same  space,  nearly  twice  the  quantity  of  effective  fuel ;  while  the  use 
of  anthracite  in  these  vessels  lessens  the  post  of  stoking  five-sixths. 
Tlio  wear  and  tear  of  bars,  boilers  and  furnaces,  owing  to  the  absence 
of  sulphur,  is  less.  Furnaces  of  the  same  dimensions  yield,  on  the 
average,  forty  per  cent,  more  iron  with  anthracite,  without  any  addi- 
tional cost  for  labour.  Anthracite  pig  iron  is  found  to  possess  greater 
strength  and  tenacity  than  any  other.  In  re-molting,  the  iron  runs 
more  fluid,  and  is  very  strong — a  union  of  qualities  most  desirable, 
but  seldom  met  with;  andj  owing  to  the  intense  and  continued  heat 
uf  anthracite,  some  of  the  richest  iron  ores,  not  fusible  with  bitumi- 
nous coal,  are  now  easily  smelted. "f 

The  rapid  progress  made  in  the  manufacture  of  iron  in  America, 
by  means  of  Pennsylvania  anthracite,  since  the  commencement  of  the 
process  in  1840,  and  even  during  the  subsequent  years  of  unexampled 
prostration  in  every  department  of  business  in  this  country — espe- 
cially unpropitious  to  the  introduction  of  a  new  branch  of  manofac- 
turing  industry — attest  the  growing  importance  of  this  description  of 
fuel.  In  this  State  no  less  than  thirty-six  furnaces  have  been  erected 
during  this  interval,  and  several  others  are  reported  U>  be  in  progress. 
[<Xbo9e  completed  yielded  in  1845-6,  at  the  rate  of  107,200  tons  per 
Mtnam  of  anthracite  iron:  being  one-third  of  tho  entire  production 
of  pig  iron  in  the  United  States  heretofore.  In  1846,  the  production 
of  forty-three  anthracite  furnaces  was  estimated  at  119,487  tons. 
To  this  statement  must  be  added  a  corresponding  proportion  of  re- 
fined, puddling,  rolling  mills  for  bar  and  railroad  iron,  and  other 
works,  in  which  this  fuel  is  now  solely  used. J 

The  Softrd  of  Trade  of  Schuylkill  county  published  the  following 
st&tement  of  the  number  of  furnaces  and  rolling  mills  in  Fennsylva- 

•  B*ke*Dira  Introdootion  to  Oeologj,  3d  edition,  p.  181. 

t  Hialng  Jonrul  of  LoodoD,  Vol.  X.,  p.  IS9,  1840. 

t  LcUm-  at  ihe  CumoiitEes  at  ttie  Iron  Mid  Cwl  Tndo  of  pDDD>jlr>Di&. 
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nia  and  New  Jersey  which  employed  anthracite  as  a  fuel,  and  were 
in  operation  previously  to  April,  1846 :  premising  that  there  were 
only  four  anthracite  furnaces  in  activity  prior  to  1842 : 

Tons.  Toni. 

42  furnaces,  producing  of  pig-iron  per 

week,     ....        2360  or  122,720  annuiDy. 
27  rolling  mills,  manufacturing  annually,  114,600      "• 

It  has  been  somewhere  maintained  that  coal  which  yields  a  red  (uk 
never  works  well  in  blast  furnaces,  in  consequence  of  the  sulphur  it 
contains.  It  is  urged  that  this  sulphur  can  never  be  effectually  got- 
ten rid  of,  except  by  the  complete  combustion  of  the  coal  and  of  the 
sulphuret  of  iron  which  prevails — the  process  of  coking,  whether  in 
ovens  or  pits,  only  reducing  the  per  to  the  pro-sulphuret.  White^ 
coals,  it  is  therefore  suggested,  should  always  be  selected  for  blast 
furnace  work,  whenever  practicable.f  We  conceive  that  these  obser- 
vations were  intended  to  have  reference  to  the  varieties  of  Webh 
bituminous  coal  in  the  iron  districts,  and  does  not  apply  to  anthracite 
here.     If  so,  no  comment  is  needed. 

In  Pennsylvania,  the  subject  of  the  comparative  values  of  red-ash 
and  white-ash  anthracites  used  in  blast  furnaces,  has  been  discussed 
by  practical  persons,  most  of  whom  conceive  that  the  one  is  equallj 
advantageous  with  the  other.  In  one  respect  the  preference  is  giten 
to  the  white-ash  variety,  on  account  of  the  greater  density  and  com- 
pactness of  its  structure  than  the  red-ash  coals,  which  arc  softer,  and 
are  supposed  to  make  a  less  strong  fire.  But  with  respect  to  the 
theory  that  red-ash  coals  contain  more  sulphur  than  the  white,  it  has 
yet  to  be  proved  that  in  an  equal  average  weight  of  each  there  is  any 
appreciable  difference,  taking  one  coal  seam  with  another. 

It  is  well  known  that  the  white-ash  coals  of  Pennsylvania  contain 
a  larger  amount  of  carbon  than  the  red-ash  species,  and  that  their 
specific  gravity  or  density  is  correspondingly  greater.  The  excess 
of  carbon  in  the  one  being  balanced  by  an  increase  of  earthy  and 
ferruginous  matter  in  the  other.  Yet  this  excess  of  earthy  matter, 
containing  among  other  materials  a  small  amount  of  sulphuret  of 
iron,  is  very  insignificant,  and  would  scarcely  produce  any  percep- 
tible difference  in  the  iron  produced  by  the  agency  of  that  variety  of 
coal. 

To  ascertain  the  respective  amounts  of  ashes  in  these  two  classes 
of  anthracite,  we  have  consulted  a  variety  of  tables  of  analysis  of 
Pennsylvania  coals — the  results  are  as  follows : 

Per  cent- 

Twenty-three  analyses  of  difierent  white-ash  coals  give  an 

average  of  ashes,        -----         4.C2 
Twenty-one  analyses  of  red-ash  coals  in  Schuylkill  region,         7.20 

*  Fourteenth  Annual  Report  to  the  Coal  Mining  Association,  PottSTille,  April  184C,  p.  ?• 
f  Data  for  the  use  of  blast  furnaces,  by  S.  B.  liogers,  Nant-y-glo. 
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16  red-ash  has,  therefore,  only  about  two  and  a  half  per  cent. 
)  of  earthy  matter, — of  which-  portioa  only  eight  or  ten  per  cent, 
ists  of  iron — than  the  white-ash. 

It  what  is  more  directly  to  the  point,  is  the  summary  of  results 
rofessor  Rogers's  analysis  of  both  kinds  of  anthracite  from  the 
sville  district,  wherein  the  red-ash  had  absolutely  less  sulphur 
the  white. 

le  introduction  of  anthracite  and  the  hot  blast  in  the  iron-making 
icts  of  South  Wales,  has  materially  changed  the  relative  proper- 
of  the  materials.  Formerly,  when  the  bituminous  variety  was 
oyed  in  the  coke  furnaces  of  Monmouthshire,  the  materials  ne- 
iry  to  make  one  ton  of  iron  was,  as  stated  by  Mr.  Rogers,  of 
b-y-glo,  as  follows : 

>ke,  containing  4032  lbs.  of  carbon,  2  tons  or  4480  lbs. 

ilcinediron-ore,  containing  2240  lbs.  of  iron,  2  J  "         5040  " 

mestone,         -  -        2105  "  l|  «         2240  " 

tmospheric  air,  360,000  cubical  feet  about  IJ  "         2700  « 

To  make  one  ton  of  iron,  14,460  "* 

the  United  States,  the  employment  of  either  species  of  coal  and 
nake  of  iron  from  each,  will  be  partly  governed  by  local  circum- 
leSy  and  particularly  by  the  proximity  to  the  main  deposits  of 
;  while  large  quantities  of  iron  will,  for  a  long  period,  be  made 
igh  the  agency  of  wood.  The  most  rapid  advance  in  iron  mak- 
of  late  years,  is  in  the  vicinity  of  the  anthracite  districts  of 
isylvania,  where,  as  has  been  already  stated,  thirty-six  blast  fur- 
8,  employing  anthracite  alone,  have  been  put  in  operation  since 
^ear  1840. 

e  will  endeavour  to  present  an  epitome  of  the  iron  making  of 
isylvania, — premising  that  many  of  these  returns  are  extremely 
stive. 


Years. 

Blast  farnaoes. 

FoTgea  A  Rolling 

Pig  iron  made 

Mills. 

tons. 

1828 

44 

78 

24,822 

1830 

45 

84 

131,056 

1842 

213 

169 

161,885 

1843 

(( 

190,000 

1844 

(( 

246,000 

1846 

317 

C( 

368,056 

1847 

317 

389,350 

1849 

263,370 

1850 

304 

200 

198,813 

1853 

368,056 

*  Mining  Journal  of  London,  1840, 1841,  and  sabseqnenUj. 
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By  ft  pampUet  on  this  siAjeet  pnbUshed  in  1847,  by  0.  G.  CUUi, 
ihore  were  in  the  year  1840,  by  the  censoB  retnma, — 


Of  famaces, 

From  the  bloomeries,  forges,  and 

rolling  mills  of  the  State, 
Fuel  consumed  in  the  ^process, 

chiefly  eharcaalf    - 
Number  of  workmen  employed  in 

all  these  operations,  including 

mining  fuel  and  ore. 


TOIM. 

218  producing  98,895  casi4ioB. 


169 


(( 


li 


87,244  bar  iiQB. 
856,908 

11,522  penoni. 


Pennsylyania  State  is  emphatically  the  great  store-house  of  the 
Union,  in  the  way  of  coal  and  iron.  In  the  ten  following  conntiei 
are  located  the  principal  iron-works : 


Berks  county  has 

Lancaster 

Clarion 

Huntingdon     - 

Blair    - 

Chester 

Venango 

Columbia  and  Montour 

Centre 

Armstrong 


Iron  W«kL 

44 

80 
80 


21 
85 
21 

20 
20 
18 


PRODUCTION. 


The  Committee  of  the  Coal  and  Iron  Association  of  Pennsylvania 
reported  in  July,  1846,  an  estimate  of  the  iron  manufacture  of  this 
State,  from  which  we  derive  the  following  summary : 


Famaces  operating  by  the  use  of  charcoal, 
Famaces  employing  anthracite, 


Increase  in  the  namber  and  production  in  foar ' 
years,  being  at  the  rate  of  142  per  cent  in 
that  period, 


216,171 
Decrease  from  1847  to  1850, 190,537  tons,  or  49  per  cent,  in  three  years. 


No. 


274 
43 


317 
104 


1847. 


Tons  of  iron 

annnaally 

made. 


248,569 
119,487 


368,056 


1850. 


Famaoes 
in  blasts 


349 


T«i> 


19M1) 
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Ca^^iM  emphjfed  m  ike  production  of  this  amount  of  Pig  Metal, 


'banoftl  ftmiAoei,  $47  capital  to  every 

ton  of  pig  metal  mann&etnred. 
^thndte  fumaeea,  $25  capital  to  each 

too  of  pig  metal  manafkotured. 
■senate  of  capital  InTeited  in  four  yean. 

^nM  rtqmirtd  in  ll«  eonv«r*t<m  of  the  pig 


mt  htit  the  aggregate  made,  cofirerted  ^ 

iato  Imts,  hoopiy  sheet  iron,  nails,  Ao.,  > 

at$}Otheton,  1 

be  other  half,  into  caitings,  at  $10  perl 

ton,  1 


1842. 

1846. 

DoUan, 
e,109,400 

■ 

3,680,660' 
1,840,280 

Dollar; 
8,560,418 

Dollart, 
14,669,818 

5,520,740 

20,190,658 

1850. 


DollarB, 


12,921,576 


Population  employed  in  this  branch  of  industry, 

1846. 

In  mining  the  anthracite  and  ore, 

In  making  the  charcoal, 

Persons  dependent  on  these  for  their  sub- 
sistence,     -  -  -  -  - 

Population  connected  with  the  produc-^ 
tion  of  iron,  and  persons  deriving  sup- 
port by  the  labour  in  the  conversion  > 
of  the  iron,  estimated  at  a  similar  num- 
ber, ...  - 


4,978      1 
12,428      / 

69,624 


87,030 


1850. 
30,103 

11,513 

238,000 


Total, 


174,060  269,616 


Without  reckoning  those  who  are  connected  with  the  manufactories 
r  iron,  machinery,  ^c,  or  in  the  transportation  and  sale  of  coal  and 
on,  or  in  the  business  of  railways,  canals,  &c. 

In  the  collection  of  ^'  Documents  relating  to  the  Manufacture  of 
ron  in  Pennsylvania,"  published  on  behalf  of  the  convention  of  Iron 
[asters,  in  1850,  is  an  appendix  by  Charles  E.  Smith,  Esq.,  Chair- 
lan  of  the  Committee  on  Statistics.  This  article  contains  fifteen 
ery  valuable  illustrative  tabular  statements,  some  of  which  we  have 
iken  the  liberty  of  condensing  in  our  pages. 

Blast  furnaces  298,  and  6  bloomeries,  one-fifth  using  anthracite, 
04. 
Present  capacity,  tons,  550,959. 

1847.  1849.  1850. 

Made  in  tons,        889,350  253,370  198,818 
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According  to  the  statement  of  Qovernor  Johnson,  the  ecmJitioa  tf 
the  Iron  interest  in  Pennsjlwii*,  lat  Jwaniuji  IBSl,*  wii^ 


Total  number  of  Iron  Works  of  all  deseriptionSy  £M 

of  men  employed  in  the  process^  41,616 

of  horses  empIoTed,               -           •  18^662 

Capital  inyested  in  land,  builmngs,  machinery,  ko^  9S0,608;976 

The  amount  of  toll  collected  upon  Iron  at  all*  the  oScar  on  tk 
Pennsylyania  State  Improvements,  for  1868,  9122,888.t 

We  take  from  a  local  paper|  the  following  Ust  of  16  iron  Estab- 
lishments .which,  during  this  year,  1864,  will  furnish  160,000  tons  of 
railroad  bars,  representing  in  production,  9^,500,000  for  labour,  sid 
1,826,000  tons  of  raw  materials^  as  follows : 

Pig  iron,  required  1^  ton  per  ton  of  rails,  218,888  tons. 

Coal  used,  5|  tons  per  ton  of  rails,  840,000    *^ 

Iron  ore,  8|  tons  per  ton  of  rails,  660,000    <* 

Limestone,  1^  tons  per  ton  of  rails,  218,888    *' 

Total  number  of  tons  raw  materikl,    *  1,826,666 

The  capital  employed  in  these  establishments  is  reckoned  it 
910,000,000.  They  support  a  population  of  92,500  persons.  Wa 
give  the  list  of  the  mills,  and  their  production  of  rails,  in  1854 : 

Tom. 

Montour  Iron  Works,  Danville,  Pa.,        -  -  18,000 

Rough  and  Ready,  u  a  ,  .  4^000 

Lackawanna,  Scranton,                 ^'          -  -  16,000 

Phoenix  Iron  Works,  Phoenixville,  Pa.,    -  -  20,000 

Safe  Harbour,  Safe  Harbour,          «        -  -  15,000 

Great  Western,  Brady's  Bend,        "       -  -  12,000 

New  Works,  Pittsburg,                    «       .  -  6,000 

Pottsville  Iron  Works,  Pottsville,    "        -  -  8,000 

Cambria  Iron  Works,  Cambria,       "        -  -  5,000 

Trenton  Works,  Trenton,  N.  J.,               -  -  15,000 

Massachusetts  Iron  Works,  Boston,  Mass.,  -  15,000 

Mount  Savage  Iron  Works,          ...  12,000 

Richmond  Mill,  Richmond  Va.,   ...  5,000 

Washington  Rolling  Mill,  Wheeling,  Va.,  -  6,000 

Crescent  Works,  Wheeling,  Va.,               -  -  6,000 

New  Mill,  Portsmouth,  Ohio,       -            -  -  5,000 


Tons,        100,000 


*  Speech  of  Gtovernor  Johnson,  1861. 
t  Report  of  Cftnal  CommiMionen. 
t  Philadelphia  BaUetin. 
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Statement  of  the  supplies  of  Pennsylvania  Iron  received  at  Phila^ 
delphia  from  the  interior  of  the  State^  by  canals  and  railways^ 
during  the  year  1846.* 


Pig  iron  and  castings, 

Wrought  iron, 

Blooms, 

Nails  and  spikes,    - 


In  1847, 


Total, 


Tons  of  2240  lbs. 

66,568 

15,588 

6,278 

4,746 

98,179 


Value,   38,944,065 
"  was  5,687,670 


Pennsylvania  now  produces  868,056  tons  of  pie  iron,  valued,  when 
worked  into  bars,  castings,  &;c.,  at  $28,921,960.f 

Statement  of  the  importation  of  Foreign  Iron  into  the  Port  of  Philadelphia, 


, 

Aver,  of  8  yean, 
1832  to  1830. 

1842. 

1846. 

m 

Iron,  chiefly  railroad  iron    . 

Steel, 

Hannfaotnred  iron. 

7e,132  ) 
2,276  . 
1,330  J 

Tont, 
79,738 

3,714 

8,575 

The  recent  reduction  is  attributable  to  the  vast  extension  of  the 
domestic  production. 

Amount  of  Iron  imported  into  Philadelphia  during  year  1853.  comparing  with 
previous  yearsj  from  Annual  report  of  the  Board  of  Trade, 


Iron,  tons, . 
Iron,  bars, . 
Iron,  bundles. 


1850. 


4,844 
359,722 
138,423 


185L 


10,968 
297,007 
153,859 


1852. 


1853. 


13,322 
233,081 
120,028 


24,644 
375,077 
194,338 


Imports  at  Philadelphia. 

Foreign  iron  imported  into  the  District  of  Philadelphia,  during  the 
year  1858 : 


Tons. 

ewt 

qrs. 

Ibf. 

Railroad  Iron, 

887 

4 

2 

19 

Rolled  Iron, 

14,870 

8 

3 

9 

Hammered  and  sheet  Iron, 

1,988 

6 

1 

9 

Piff  Iron, 

Old  and  Scrap  Iron, 

20,088 

11 

0 

22 

105 

4 

0 

6 

Castings, 

57 

2 

1 

20 

*  Abstract  of  a  table  published  in  the  North  American,  January  2d,  1847. 
t  See  Childi  on  Coal  and  Iron. 

28 


Tom. 

owt. 

qi». 

Ibt. 

464 

14 

8 

25 

1,087 

13 

8 

7 

122 

8 

0 

10 

82 

8 

1 

5 

11 

1 

8 

21 

18 

15 

1 

0 

422  UNITED  STATES  OF  AMERICA. 

Chains,  &c.,  -            .            - 

Steel,        -  -            -            - 

Anvils,  &c.,  -             -            - 

Nails,  &c.,  -            -         ^  - 

Hammers,  -             .             - 

Iron  Wire,  ... 

Within  a  year  or  two,  and  extending  to  the  present  time,  the  man- 
ufacture of  iron  has  greatly  increased ;  and  the  construction  of  new 
works  on  the  largest  scale,  and  the  enlargement  of  old  ones,  are 
pushed  with  such  activity  that  it  would  be  impossible  to  enumerate 
them,  were  it  necessary,  in  a  work  like  this.  The  attention  of  the 
traveller  is  attracted  by  the  appearance  of  new  works  in  unexpected 
places,  and  announcements  of  the  more  prominent  ones  are  constantly 
made  in  the  newspapers.  Of  these,  we  condense  from  the  Public 
Ledger  the  following  in  relation  to  the  Cambria  Iron  Company's 
Works. 

'^  These  works  are  situated  at  the  confluence  of  the  Little  and 
Great  Conemaugh  rivers,  immediately  below  the  thriving  borough  of 
Johnstown,  near  the  western  slope  of  the  Alleghany  mountain.  The 
property  embraces  about  twenty-five  thousand  acres.  The  lands, 
with  four  charcoal  furnaces,  and  other  improvements,  were  purchased 
a  few  years  ago,  for  the  sum  of  three  hundred  thousand  dollars. 
They  are  accessible  by  the  western  division  of  the  Pennsylvania 
Canal,  the  Portage  Railroads  of  the  State,  and  by  the  Pennsylvania 
Railroad,  which  traverse  them  east  and  west.  The  country  has  been 
here  upheaved  by  some  internal  convulsion,  and  with  it  on  both  sides 
of  a  narrow  valley,  the  richest  deposits  of  iron  ores,  bituminous  coal, 
hydraulic  cement,  fire  brick  clay,  and  limestone,  in  strata  contignous 
to  each  other.  The  principal  vein,  adjoining  the  furnace  and  rolling 
mill,  (carbonate  of  iron,)  lies  over  the  coal  measures,  about  two  hun- 
dred feet  above  the  bed  of  the  Conemaugh,  and  sixty  feet  above  the 
tunnel  head  of  the  furnaces.  It  covers  an  area  of  one  hundred  and 
sixty  acres,  and  contains  an  inexhaustible  deposit  of  ore,  which  smelts 
very  freely,  requiring  but  little  limestone,  as  a  flux.  It  makes  a 
superior  quality  of  pig,  either  for  forge  or  foundry.  There  are  five 
coal  veins  besides,  four  above  the  level  of  the  canal,  and  seven  feet 
vein  below,  which  the  company  will  have  to  work  with  a  shaft  fifty  or 
sixty  feet  deep,  if  ever  they  should  need  it.  The  second  vein  lies 
upon  a  bed  of  hydraulic  cement,  which  is  five  feet  thick  and  of  good 
quality,  and  the  third  upon  a  bed  of  limestone,  two  feet  thick,  which 
is  used  for  fluxing  the  ores  in  the  furnaces.  The  great  advantage  of 
the  estate  is,  that  it  presents  one  of  the  most  eligible  sites  for  fur- 
naces, rolling  mills,  foundries,  and  other  iron  working  establishments 
in  the  world,  nature  having  provided  an  exuberant  store  of  wealth, 
and  left  it  to  the  art  of  man  to  take  it  out  easily  and  roll  it  do^vn  to 
the  tunnel  head  of  the  furnaces,  a  labour-saving  machine,  worked  by 
the  power  of*  gravitation.     The  Cambria  Iron  Company  has  a  capital 
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of  a  million  of  dollars,  fully  paid  in.  Besides  the  four  blast  furnaces, 
irhich  have  lately  been  enlarged  and  improved,  and  are  now  yielding 
a  product  of  two  hundred  tons  of  pigs  per  week,  the  company  have 
nearly  completed  four  other  blast  furnaces,  for  smelting  with  coke 
the  iron  ores  taken  from  the  face  of  the  hill,  and  calculated  to  pro- 
duce each  five  thousand  tons  of  pigs  per  annum,  makmg  an  aggre- 
gate of  about  twenty-eight  thousand  tons  per  annum.  They  have 
also  finished  a  large  rolhng  mill,  six  hundred  by  three  hundred  and 
fifty  feet  in  extent,  in  the  shape  of  a  cross,  with  sixty  puddling  stacks, 
twelve  heating  furnaces,  four  scrap  furnaces,  &c.,  and  which,  when  in 
full  operation,  will  produce  more  than  one  hundred  tons  of  railway 
iron  per  day,  or  thirty  thousand  tons  per  annum.  This,  we  believe, 
is  the  largest  single  mill  in  existence.  The  engine  for  the  four  blast 
furnaces  is  four  hundred  horse  power.  To  drive  it,  there  are  eight 
boilers  to  each  furnace,  thirty-two  boilers  in  all,  sixteen  of  them  forty 
feet  long  and  thirty-six  inches  in  diameter,  and  sixteen  thirty-four 
feet  long  and  thirty  inches  in  diameter.  The  steam  cylinders  are 
two  of  twenty-eight  inch  bore  and  eight  feet  stroke,  and  the  blast 
cylinders  are  seventy-two  inches  bore  and  six  feet  stroke,  making  at 
full  speed  seventy  thousand  cubic  feet  of  blast  per  minute.  The  fuel 
for  making  steam  and  heating  the  hot  blast  pipes,  is  furnished  by  the 
gas  extracted  from  the  furnace  •stack  flues  below  the  tunnel  head, 
and  isnited  under  the  boilers.  The  aggregate  horse  power  of  the 
mill  IS  four  hundred  and  forty,  driving  four  engines.  The  engine 
for  the  squeezers  is  forty-two  inch  stroke,  eighteen  inch  bore  and 
eighty  horse  power;  for  the  roughing  rolls,  it  is  six  feet  stroke, 
twenty-six  inch  bore,  and  one  hundred  and  fifty  horse  power ;  for  the 
rail  mill  it  is  four  and  a  half  feet  stroke,  twenty-six  inch  bore,  and 
one  hundred  and  fifty  horse  power ;  and  for  driving  blowers,  shears, 
pumps,  saws,  &c.,  the  engine  is  forty-two  inch  stroke  and  sixteen 
inch  bore.  There  are  sixteen  boilers  of  thirty-six  inches  diameter, 
and  forty  feet  long." 

Q-a9,  as  an  auxiliary  in  smelting  irony  in  Pennsylvania. 

The  quantity  of  coal  [anthracite]  usually  required  in  the  iron 
works,  has  of  late  been  reduced  by  the  process  of  heating  the  blast 
by  the  gas  from  the  top  ;  and  the  steam  engine  is  worked  by  heat 
derived  from  the  same  source — the  boiler  being  at  the  top  of  the  fur- 
nace. 

T^e  following  account  of  the  construction  of  blast  furnaces  for 
smelting  iron  with  anthracite^  Was  prepared  by  the  editor  of  this 
edition,  for  the  American  Journal  of  Science,  in  which  it  appeared^ 
in  1848.  The  details  are  those  of  the  Chikiswalungo  furnace^  near 
Columbia,  Pennsylvania,  of  which  the  editor  is  senior  proprietor. 

^*  The  anthracite  which  we  have  found  best  adapted  for  smelting 
iron,  is  that  of  the  Big  Vein  of  Wilkesbarre,  furnishing  the  coal  of 
the  *  Baltimore  Company;*  the  'Diamond,*  of  M.  C.  Mordecai;  and 
the  'Black  Diamond,'  of  Robarts,  Walton  &  Co.;  all  of  which  are 
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frqm  the  same  strata  and  of  the  same  quality.  These  coals  commutd 
about  twenty-five  cents  a  ton  more  in  the  general  market,  than  the 
others  in  this  part  of  the  coal  region.  The  Pittston  coal  is  of  a  good 
quality,  but  being  softer,  it  makes  more  waste  in  handlinff,  and  being 
more  distant,  transportation  downwards  is  somewhat  higher,  aoa 
boatmen  will  not  go  there  for  freight,  if  they  can  get  it  lower  dovn. 
The  North  Branch  canal  extension  being  completed,  this  coal  will  in 
future  have  its  natural  outlet  northwards. 

^^  The  Pine-Grove  region  supplies  an  excellent  coal  for  domeetio 
purposes  and  the  generation  of  steam.  It  is  not  hard  enough  for 
smelting  iron,  although  it  can  be  used. 

^^  Some  of  the  Shamokin  beds,  or  those  of  the  Coal  Mountam 
Company,  we  judge  to  bo  well  adapted  for  smelting  iron.  We  hsTe 
not  been  successful  in  using  Plymouth  coal. 

'^  Passing  eastward  to  the  Schuylkill  and  Lehigh  region,  we  again 
meet  with  good  iron  smelting  coal.  Most  of  the  Lehiffh  coal  will 
answer  this  purpose,  except  that  of  Buck  Mountain,  which  is  a  free 
burning  white-ash,  well  adapted  for  generating  steam.  The  Brotd 
Mountain  white-ash  coal  is  among  the  best  for  iron  smelting.  Bed- 
ash coal  generally  burns  too  freely  for  this  purpose,  although  well 
adapted  for  steam  purposes. 

^^  The  occurrence  of  inexhaustible  strata  of  anthracite  coal  in 
Pennsylvania,  has  attracted  the  attention  of  miners  and  practicd 
men  generally,  to  its  use  in  smelting  iron.  With  charcoal,  this  pro- 
cess requires  a  peculiar  location,  and  a  large  capital,  to  be  invested 
in  extensive  woodland  tracts,  which  arc  generally  mountainous,  and 
consequently  cheaper,  being  unfitted  for  agriculture.  This  renders 
the  construction  of  the  necessary  roads  difficult,  and  transportation 
expensive.  The  number  of  workmen  employed  in  wood-cutting,  coal- 
ing, and  hauling,  is  large,  and  the  expense  of  horses  and  wagons, 
forms  a  considerable  item.  Charcoal  being  a  soft,  porous  material, 
much  of  it  is  wasted  in  transportation  and  handling,  and  large  sheds 
are  required  to  store  and  keep  it  dry.  These  various  contingencies 
require  the  general  manager  to  have  industry,  judgment,  and  good 
business  habits.  In  using  anthracite,  the  exact  expense  of  the  fuel 
is  known,  the  transportation  being  by  railways  or  canals  extending 
to  most  of  the  mines,  and  if  the  furnace  is  placed  near  such  public 
works,  there  will  be  but  little  w^ste  of  coal  in  its  final  transportation. 
There  is  but  little  waste  in  the  transportation  of  ore,  which  is  of 
course  common  to  both  kinds  of  fuel. 

"  The  earlier  attempts  at  smelting  iroh  with  anthracite  in  the  ordi- 
nary furnace,  failed  so  completely;  that  it  was  by  some  deemed  im- 
possible to  accomplish  it ;  while  others,  looking  to  a  different  con- 
struction for  a  solution  of  the  problem,  devised  various  structures, 
more  remarkable  for  ingenuity  than  utility ;  later  experiments  hav- 
ing proved  that  no  such  modifications  are  necessary,  except  perhaps 
a  higher  inclination  of  the  bosh  and  a  less  contracted  tunnel-head. 

"Incandescent  anthracite  has  the  peculiarity  of  being  rapidly 
extinguished  when  struck  with  a  blast  of  cold  air,  the  loss  of  heat 
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fipom  this  sooroe  exceeding  that  resulting  from  combustion;  and 
ftlthoogh  this  phenomenon  does  not  take  place  when  the  temperature 
ezoeeds  a  certain  point,  the  vast  accession  of  cold  air  in  a  blast  fur- 
nace, maybe  sufficient  under  slightly  unfavourable  conditions,  to  pro- 
duce it  at  any  time.  Hence  a  not  blast,  which  is  economical  when 
charcoal  is  used,  becomes  an  essential  element  of  success  with  anthra- 
cite ;  and  its  temperature  should  not  be  less  than  is  sufficient  to  smelt 
a  slip  of  lead  opposed  to  a  je(  of  it  near  the  twiers.  Anthracite 
being  a  very  dense  and  concentrated  fuel,  the  amount  of  air  thrown 
in  must  be  much  greater  than  when  charcoal  is  used.  Success,  there- 
fore, depends  upon  the  quantity  as  well  as  upon  the  temperature  of 
the  blast. 

**  The  necessary  amount  of  oxygen  can  be  secured  only  by  means 
of  the  proper  machinery,  and  a  certain  velocity  of  the  blast;  and  in 
consequence  of  this  fact,  the  false  opinion  that  the  effect  depends 
merely  upon  the  velocity  or  sharpness  of  the  jet,  is  universally  main- 
tainea.  In  consequence  of  this  view,  the  exit  pipe  is  reduced  to  a 
small  size,  and  the  quantity  secured  by  increased  velocity  under  a 
high  pressure ;  which  causes  much  of  the  blast  to  be  lost,  as  among 
the  multitude  of  joints  to  be  made  air-tight,  it  is  impossible  to  secure 
them  all. .  Besides  this,  the  machinery  is  liable  to  injury  from  the 
great  and  unnecessary  strain  upon  it. 

**  The  stack  or  mam  structure  of  a  blast  furnace,  is  a  quadrangu- 
lar pyramid,  the  lower  portion  of  which  has  an  arched  passage 
through  the  middle  of  each  side,  leaving  four  large  piers  of  masonry. 
Three  of  these  passages  (A,  fig.  1)  are  named  twier-arches.  The 
junction  of  these  arches  forms  an  open  square  about  one-third  the 
diameter  of  the  stack,  in  which  the  hearth,  (which  requires  renewal 
from  time  to  time,)  is  built  up  with  large  cut  stones  of  siliceous  con- 
glomerate or  sandstone.  Near  the  top  of  the  hearth,  the  inner  por- 
tion of  the  four  arches  is  closed  by  forming  a  square  with  eight  large 
sows  or  iron  beams,  four  of  which  are  shown  in  section  at  S  m  fig.  2, 
their  position  nearly  corresponding  with  the  dotted  square  in  fig.  1. 
The  dotted  circle  in  fig.  1,  indicates  the  internal  face  of  the  fire-brick 
lining  (2,  fig.  2)  at  its  widest  part,  and  also  the  top  of  the  bosh,*  ((, 
fig.  1,  2.)  The  lining  being  circular  and  the  lower  portion  a  square, 
the  former  is  supported  upon  four  plates  {q)  of  such  a  form  as  to 
close  the  angles  of  the  latter,  and  at  the  head  of  the  furnace  it  is 
continued  in  an  ordinary  brick-work  chimney,  (z^  fig.  8!)  leaving  one 
or  two  large  vacant  spaces  for  the  purpose  of  filling.  The  chief  use 
of  this  chimney  is  to  protect  the  workmen  from  the  heat. 

'^  The  two  posterior  piers  have  a  circular  passage  (fig.  1,  2,  g)  for 
the  admission  of  the  blast  pipe,  p,  which  descends  from  the  hot-oven 
{Oj  fig.  8)  at  the  head  of  the  stack.  This  passage  is  sometimes  con- 
tinued through  the  front  piers,  which  renders  the  front  or  working 
arch,  cooler,  and  gives  more  ready  access  to  the  twiers.  The  blast 
pipe  is  carried  by  appropriate  branches  to  the  posterioif  and  lateral 

*  This  word  is  from  the  German  word  bSsohoDi^  »  9U>p€, 
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tivici'S,  t,  t,  t,  fig.  1,  the  former  being  seen  in  loagitudinal — aad  one 
of[  the  latter  in  trnnsvcrse  section,  at  t  in  fig.  2. . 

"To  prevent  tlio  twierfrom  being  destroyed  bj  coDtact  witb  the  fire 
of  the  hearth,  it  is  inado  of  an  interior  and  exterior  cone  of  wrought 
iron,  with  a  stream  of  ivnter  circulating  between  tbem.  The  twier 
receives  the  nozzle,  and  this  the  belly-pipe,  which  is  attached  to  the 
terminal  upright  portion  of  the  blast-pipe,  called  the  ball-and-Bociket 
joint,  from  having  a  connexion  of  this  kind.  Behind  this,  at  k,  there 
ij  a  small  aperture,  to  iuBcrt  an  iron  rod  to  detach  any  slag  that  maj 
cling  to  the  twier.  As  the  smelted  materials  within  the  hearth  fre- 
quently rise  above  the  twicr^,  it  is  evident  that,  in  case  the  blast 
should  he  aceideutallj  checked,  they  would  flow  into  the  hiaet-pipe. 
To  prevent  this,  a  valve  (i',  fig.  2,)  is  interposed,  wliich  ia  kept  open 
by  the  blast,  but  fulls  the  moment  the  pressure  is  removed. 

"Tliecavity  of  the  hearth,  (IIA,  fig.  1,2)  where  the  metal  is  reduced 
and  retained,  bears  a  very  t^mall  proportion  to  the  size  of  the  stack. 
In  the  figures,  which  are  drawn  to  a  scale  of  one-eighth  of  an  inch 

Fig-  1. 


to  a  foot  It  I  t«o  ftpt  Hide,  ini  fiie  ind  i  h-ilf  foot  long,  hut  en 
hipt.  upi  lid  111  1  ^hjitdijjioc  TliL  hick  ind  fiont of  tlie  litarth 
tfL  bcpii  it(.d  by  a  partial  partition  called  the  temp,  (m,  fig  1,  2,] 
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ntsd^  of  fire-bricts,  aod  which  does  not  eztand  to  the  bottom  of  the 
hearth.  The  horizontal  dotted  line,  (k,  fig.  2,)  shows  the  level  to 
which  the  smelted  materiftls  can  rise  before  ruDoing  over  the  dam- 
atone  (d)  at  e,  where  the  cinder  will  escape  first,  being  the  lightest, 
whilst  the  smelted  iron  occupies  the  bottom.  To  prevent  the  fluid 
matter  from  being  forced  out  by  the  blast,  clay  is  rammed  beneath 
the  temp,  aronnd  the  twiera,  and  upon  the  sniiace,  at  h,  where  it  is 
retained  by  heavy  iron  plates,  which  are  raised  every  few  hours,  to 
allow  the  cinder  to  run  off  along  the  level  of  the  top  of  the  dust-plate 
c,  ^  whilst  the  metal  is  run  off  every  twelve  hours,  at  the  lower  level 
of  d,  through  an  aperture  at  the  bottom  of  the  dam-atone.  The 
dam-stone  is  defended  in  front  by  a  Urge  iron  dam-plate  [de,  fig.  1} 
against  which  the  duet-plate  c,  i,  rests.  The  lower  edge  of  the  latter 
rests  upon  the  ground,  which  is  raised  to  about  the  level  of  the  bot- 
tom of  the  hearth  d,  e. 

Tig.  2. 
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^^  Fig.  2  would  represent  a  transverse  section  of  the  stack,  if  the 
left  half  were  symmetrical  with  the  right.  In  this  case  the  temp  m, 
and  the  open  space  in  front  of  It  would  be  filled  with  stone  to  the 
bottom  of  the  hearth,  and  e  would  represent  the  place  of  exit  for  the 
iron. 

^^  The  bosh  B  B,  fig.  2,  (shaded  vertically,)  resembles  a  large  fun- 
nel except  that  its  termination  at  H,  fig.  1,  2,  is  square.  It  is  built 
of  fire  bricks,  except  its  lower  portion  in  front,  where,  in  conse- 
quence of  the  open  temp  arch  (nt),  a  large  stone  (n)  called  the 
sconsh'n,  is  laid  across  the  front  portion  of  the  hearth.  The  inclina- 
tion of  the  bosh  is  seen  to  be  at  a  higher  angle  than  when  charcoal 
is  used ;  but  it  may  vary  considerably  without  affecting  the  result. 
When  in  blast  a  few  months,  the  bosh  increases  in  steepness  from 
the  abrasion  of  its  surface,  and  the  hearth  partakes  of  this  enlarge- 
ment ;  so  that  instead  of  being  a  parallelogram,  it  assumes  an  oval 
form.  The  enlargement  of  the  hearth  continues  until  its  walls  be- 
come so  thin,  that  the  radiation  of  the  heat  will  prevent  the  inner 
portion  from  melting  away  any  further ;  and  in  case  the  temperature 
diminishes,  the  inside  will  be  protected  by  a  coating  of  slag.  I  have 
known  a  furnace  to  be  in  successful  action,  when  the  hearth  had  been 
so  much  enlarged  as  to  have  the  middle  portion  of  the  inmost  back 
sow  (9,  fig.  2)  melted  away,  permitting  the  blast  to  escape  until  the 
aperture  was  closed  with  tenacious  clay.  In  this  case  the  under 
surface  of  the  sow  was  in  contact  with  the  brick  wall  usually  built 
beneath,  as  an  additional  barrier  to  the  escape  of  the  heat. 

"  Towards  the  head  of  the  furnace,  there  are  three  equidistant  aper- 
tures (/,  fig.  2)  to  admit  the  waste  flame,  first  under  the  boilers, 
then  through  a  return  flue  in  them  into  a  hot  oven,  which  is  placed 
in  part  upon  the  top  of  the  stack  posteriorily  and  laterally.  When 
a  separate  engine  is  employed,  the  oven  is  placed  upon  the  front 
side  of  the  top,  and  the  flame  passes  into  it  by  a  single  aperture. 

"The  boilers  are  in  this  case  three  in  number,  twenty-six  feet  long, 
forty-five  inches  in  diameter,  with  a  return  flue  eighteen  inches  in 
diameter.  They  are  represented  as  w  w,  in  fig.  3,  where  the  course 
of  the  flame  is  represented  by  the  arrows  leaving  the  outlet  of  the 
flues  in  the  stack,  and  passing  beneath  and  through  the  boilers  into 
the  hot  oven  0,  which  has  one  or  two  high  chimneys  to  secure  a  pro- 
per draft.  For  the  purpose  of  exhibiting  the  position  of  the  boilers, 
a  part  only  of  the  brickwork  which  supports  and  encloses  them  is 
represented  in  the  figure  and  the  minor  details  of  construction  are 
omitted.  Figure  (3)  is  an  elevation  and  partial  section  of  the  right 
side  of  fig.  1,  2,  showing  a  twier  arch,  with  the  aperture  for  the  ad- 
mission of  the  blast,  the  parapet  upon  the  top,  and  the  chimney  (2) 
around  the  tunnel-head.  The  engine*  is  placed  upon  the  ground  on 
this  side,  the  boilers  extending  to  the  bank  against  which  the  struc- 
ture stands.    When  the  convenience  of  a  bank  or  hill  cannot  be 

had,  it  is  evident  that  both  the  boilers  and  oven  might  be  placed  on 

# 

*  The  engine  is  of  100  horse  power,  and  the  diameter  of  the  furnace  10  feet   It  is  oapabltt 
of  smelting  90  tons  a  week. 
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or  Dear  the  ground,  if  the  chinmey  were  safficiently  high,  (not  lees 
than  seventy  feet,)  ftud  the  walls  built  so  aa  to  be  free  from  crevicee. 


*'  The  boilerB  are  supported  on  large  iron  beams,  (partly  shown 
below  the  bricks  at  x,)  between  which  arches  are  torned  in  their 
longitudinal  direction.  There  are  several  doors  in  the  position  of  x, 
to  aJlow  the  flues  to  be  cleared  from  ashes,  &c.  These  doors  open 
into  the  arches  beneath,  and  there  are  others  along  the  sides  for  the 
same  purpose.  The  boilers  are  usually  placed  in  contact  with  the 
oven ;  but  the  passage  }/  (which  extends  to  the  chimneys)  ia  proposed 
to  be  left  to  turn  more  or  less  of  the  flame  into  the  chimneys,  which 
will  place  the  relative  distribution  of  the  heat  to  the  oven  and  boilers 
under  control,  a  point  which  seems  not  to  have  been  hitherto  attained. 
This  might  also  be  accomplished  by  separate  chimneys  to  the  oven 
and  boilers.  In  either  case,  the  chimneys  moat  be  supplied  witii  a 
damper,  which  ia  best  placed  upon  the  top. 

"  If  four  simple  boilers  were  used,  the  flame  might  be  passed  under 
one  pair  and  retnru  under  the  other ;  or  the  oven  might  be  placed 
upon  the  bank,  which  would  afford  a  good  foundation  for  it  and  its 
chimneys ;  but  the  distance  which  the  heated  blast  would  be  required 
to  travel  before  reaching  the  twiers,  would  be  an  objection. 
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"  The  hot-oven  is  Inilt  and  arched  over  irith  brick,  and  strocglj 
houod  externally  with  iron,  the  heat  being  snffirient  to  destroy  np- 
portB  paeaine  through  it.  It  is  sufficiently  large  to  contain  a  amul 
forest  of  upright  flattened  pipes  about  ten  feet  high,  with  an  intenul 
oavity  of  about  four  by  seven  or  eight  inches,  the  thickness  of  the  mettl 
being  about  an  inch.  These  are  maintained  at  a  red  heat,  the  bitat 
through  them  preventing  their  destruction.  They  stand  upon  two  large 
pipe.'  or  cylinders  about  a  foot  in  diameter,  and  from  twelve  to  fifteen 
feet  long,  with  a  single  row  of  apertures,  (a,  d,  fig. 
4,]  and  one  or  more  {h,  c)  large  enough  to  admit  Fig.  l. 

of  a  double  row  of  apertures.     Over  the  neck  of  each     .  an     a 
aperture  a  detached  collar  is  placed,  into  which  a 
pipe  is  firmly  cemented,  and  the  beads  of  two  pipes 
on  adjoining  cylinders  are  similarly  connected  by  an 
auxiliary  pipe  forming  a  semicircular  or  gothic  arch, 
as  represented  in  section  in  the  upper  part  of  the 
figure.     The  blast  entering  the  first  cylinder  at  a, 
meets  a  partition  near  the  middle,  and  has  to  pass 
through  the  seven  openings  and  pipes  across  the 
arched  heads  into  b,  and  so  on  to  tf  d,  when  it  passes 
in  the  opposite  direction  to  its  place  of  exit  at  y,      y    /      o    J 
whence  it  descends  to  the  twiera.     The  partitions  are 
not  in  the  middle  of  the  cylinders,  because  by  the  time  the  air  bu 
passed  half  through  them,  it  requires  more  room  on  account  of  iti 
expansion."    H. 

WIEB  CABLES, 

W!rc  ropes  or  cables  adopted  in  mining  shafts  and  on  inclined 
planes,  in  preference  to  hempen  ropes. 

It  does  not  appear  that  the  use  of  wire  cables  in  the  hard  anthn- 
cito  collieries  of  Schuylkill  county,  haa  been  altogether  successful  as  a 
substitute  for  hempen  rope  in  the  "slopes."  The  difficulty  arisfs 
from  the  chafing  of  the  cables,  and  the  clogging  of  the  rollers  by 
fragments  of  anthracite,  which  injure  the  wrrc  cables  much  more 
rapidly  than  it  does  the  hempen  ropes. 

We  annex  some  valuable  information  on  the  subject  of  Iron  Wire 
cables,  taken  from  the  Foreign  portion  of  the  first  edition. 

Employment  of  Iron  Wire  Cables  in  the  coal  pits  where  steam  enginei 

are  used, 

M.  le  Bergmeister  Klotz  haa  pnblisbed  a  note  in  the  "Archivjur 
Miiierahffie,'  which  article  has  been  translated  by  M.  Ch.  Combes. 

The  translator  states  that  twisted  iron  wire  cables  have  been  io- 
troduccd  in  the  shafts  of  extraction  in  the  mines  of  the  Hartx.  The 
economy  in  the  costs  of  extraction  resulting  from  these  wire  cables, 
compared  with  those  formerly  made  of  hemp,  soon  determined  the 
engineers  and  proprietors  of  the  mines  of  Saxony,  of  Prussia,  and 
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almost  all  Germany,  to  adopt  them.  In  France  they  have  been  slow 
to  follow  this  example.  The  economical  details,  very  circumstan- 
tially presented  in  M.  Klotz's  notice,  appear  to  call  for  the  attention 
of  proprietors  of  mines,  and  of  manufacturers  of  wire,  in  all  coun- 
tries ;  and  we  present  the  readers  of  this  volume  with  some  valuable 
practical  results,  obtained  under  the  supervision  of  the  Prussian  min-  . 
hig  engineers,  which  are,  probably,  perfectly  new  to  them. 

Hempen  Cables. — Towards  the  close  of  the  year  1883,  the  provid- 
ing and  maintenance  of  the  ^^  cables  of  extraction,"  in  several  of 
the  collieries  in  the  district  of  Essen  and  Werden,  in  Prussia,  were 
ffiven  to  the  enterprise  and  competition  of  ^he  manufacturers  of 
nempen  ropes ;  their  remuneration  consisting  of  a  price  agreed  on  for 
each  100  scheffel  [  ==  147.9  English  bushels]  of  coal  extracted  from 
the  mine,  or  shaft. 

The  names  of  those  collieries,  their  depth  of  shaft,  and  the  prices 
paid  for  the  service  of  those  hempen  cables,  are  as  follows : 

That  of  Saelzer,  whose  vertical  shaft  is  216  Engl,  feet  deep,  and 
that  of  Neue  Aack,  which  is  308  feet,  Engl,  deep,  paying  fr.  0.3608 
=  3Jd.  (three  pence  halfpenny)  =  30.07  per  100  scheffel  [  =  147.9 
Engl,  bushels]  =  about  five  tons.  These  terms  ar^  equivalent  to  ^ 
of  one  penny  Encl.  or  $0.01iV  American  currency,  per  ton,  as  cost 
or  service  of  the  hempen  cables. 

The  colliery  of  Wische,  for  a  vertical  shaft  of  81  lachters  = 
152.604  metres  [=600  English  feet,]  paying  fr.  0.4638  [  =  4.494d. 
=  $0.09]  per  each  hundred  scheffels.  This  is  equivalent  to  T^V^hs  of 
one  penny,  or  ^O.OlyV  per  ton,  for  use  of  the  ropes. 

That  of  the  Kuntswerk,  whose  shaft  is  46  lachter  =  152.6  metres 
[  =  283  Engl,  feet,]  paying  2  silbergros  6  pfennigs  =  fr.  0.3092 
[  =  8  pence  Engl.  =»  $0.06  American,]  per  100  scheffels.  This 
charge  is  equivalent  to  ^\  of  a  penny  or  jO.OlpV  per  ton. 

Subseouently,  the  price  was  lowered,  in  this  case,  =  2-^^(1.  Eng^ 
lish,  =  50.04^  per  100  scheffels.  Therefore  the  payment  for  the 
use  of  the  hempen  ropes  was  reduced  to  -^^  of  a  penny,  or  $0.00.88 
per  ton.  But,  it  is  added,  at  this  last  price,  the  contractor  of  cables 
suffered  a  loss,  which  he  was  able  to  prove. 

The  colliery  of  Braut  in  Kupers  wiese  has  had  for  several  years  a 
contract  which  still  subsists,  by  which  it  pays  for  the  extraction  of* 
each  100  scheffels,  by  an  inclined  shaft,  of  89  lachter  [  =  240  feet,] 
8.596d.  Engl.  =7^  cents.    This  sum  is  equal  to  0.719(i.  =  $0.01|^ 
per  ton. 

Without  following  M.  Elotz  through  the  details  of  the  compara- 
tive value,  weight,  durability,  cost,  and  power  of  the  wire  cables,  at 
all  the  shafts,  we  will  select  the  first  only,  the  colliery  of 

Salzer  and  Neue  Aaek. 

1.  Remits  with  the  hempen  eaUes.—hi  1883,  two  cables  were 
placed  in  these  shafts,  which  lasted  six  months  and  fourteen  days. 
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They  cost  917  fr.  [  ==  £37,]  and  raised  19,645  tons  of  coaL  Thu 
the  expense  was  ^  of  a  penny  =  90.00^  cent  per  ton.  ^ 

At  the  end  of  that  time,  in  1884,  two  other  new  hempen  cables 
were  placed  in  the  shaft,  which  lasted  six  months  and  seventeen  dayi, 
and  the  charges,  amonnt  of  woxkf  and  expense  per  ton,  were  about 
the  same  as  tne  preceding. 

A  third  and  last  set  of  hempen  ropes  lasted  eight  months  and  s 
half;  and,  calculating  from  the  data  furnished  by  the  author,  the  ex- 
penses amounted  to  0.54  penny  =  1.08  cent  per  ton,  of  coal  raised. 

ItesuUs  with  the  annealed  wire  cables. — ^In  1885,  the  first  two 
cables  of  this  description  were  adopted  at  this  colliery.  The  two, 
together,  were  981  feet  in  length  :  weighing  898  livres  [  =  988  lbs.] 
one  of  them  lasted  one  year  three  months  and  twenty-four  daTS. 
The  expense  per  each  100  scheffel  amounted  to  fr.  0.0655  =  0.12&i. 
=  SO.OOjVr  per  ton.  The  other  lasted  fourteen  months,  and  the 
charges  per  ton  were  O.lBd.  =  0.32  cent. 

Results  with  un-annealed  wire  ropes. — In  1838,  two  cables  of  this 
kind  were  fixed,  which  lasted  eleven  months ;  their  cost  and  expenses 
formed  a  charge  on  the  coal  produced,  of  only  penny  0.089,  =  ct 
0.178  per  ton. 

On  comparing  these  four  results,  their  proportionate  expense  on 
the  extraction  of  the  coal  is  as  follows : 

Penny.        Ct. 

1.  Contract  with  the  hempen  rope  manufac- 
turers, 0.70=1.40  per  ton. 
.  2.  Expense    when     using  \  1st  and  2d  set,  0.45=0.90  1 

hempen  cables,  f  3d  set,  0.54=1.08  C  P®^^^°* 

3.  Expense  when  using  an- 1  1st  cable,         0.126=0.25  \ 
nealed  wire  cables,  C  2d  cable,         0.160=0.32  /  P®^^^°* 

4.  Expense  when  using  un- 1  o  a  aqh    a  -i  ^70         * 
annealed  wire  cables,      |  ^  "-"P^''  0.089=0.178  per  ton. 


Colliery  of  Ver.  Henriette. 

Result  with  hempen  cables,— r-Tn  1835-6,  two  hempen  cables  lasted 
six  months  and  a  half.  The  cost  on  the  amount  of  coal  raised  in  that 
time  was  fr.  0.4329  per  100  schefi'el  =  d.0.84  =  ct.  1.68  per  ton. 

Result  with  annealed  wire  cables, — In  June,  1836,  two  wire  cables 
were  fixed  at  these  mines ;  which,  after  having  broken  five  times, 
were  laid  aside  at  the  end  of  four  months,  eleven  days,  of  work. 

The  extraction  of  coal  cost,  during  this  time,  paying  first  cost,  fr. 
0.2061  per  100  schefiel ;  which  is  equivalent  to  ci.0.4,  =  ct.  0.8  per 
ton. 

Two  other  wire  cables  were  next  introduced,  and  endured  six 
months  and  three  weeks,  and  were  removed  after  having  broken 
eleven  times.  The  expenses  attending  the  raising  the  coal,  during  this 
second  period,  including  first  cost,  was  remarkably  low,  being  only 
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fr.  0.1277  per  147  bushels,  which  is  equal  to  i.0.247»  =  ct.  0.494 
per  ton,  on  the  quantity  raised. 

IteauU  with  un-annedUd  wire  cables. — ^In  May,  1887,  cables  of 
this  kind,  from  the  Hartz,  were  next  adiusted ;  which  lasted  nearly 
unto  the  end  of  1888,  or  eighteen  months.  The  expenses,  per  ton, 
of  coal  raised  were  now  reduced  to  (2.0.049,  =  ct.0.098. 

ReoapitnlatioD.  Pennj.  Ct 

2.  Cost  of  raising  coal  with  hemp  cables,        0.84=:  1.68  per  'ton. 
8,  "         with  annealed  wire  cables,  \  q  247—0  494  v     " 

4.  "         with  un-annealed  wire  cables,  0.049=0.098       '" 

The  average  proportionate  results  of  2,  8  and  4,  of  these  and  other 

mines  of  the  district,  are  represented  by  the  figures  or  numbers,  100: 

88:13. 

Wire  Ropes  in  the  Mining  District  of  the  Sartz. 

In  an  address  to  the  Royal  Cornwall  Polytechnic  Society,  by  Mr. 
John  Taylor,  communicating  some  things  that  came  under  his  notice 
during  a  recent  visit  to  the  mining  district  of  the  Hartz,  the  subject 
of  wire  ropes  is  particularly  adverted  to.  The  opinion  of  so  experi- 
enced an  authority  being  of  no  slight  value,  we  give  it  in  the  follow- 
ing extracts : 

^<  In  the  mines  of  the  Hartz  nothing  engaged  my  attention  more 
than  the  universal  employment  of  wire  ropes,  for  drawing  the  ores 
and  waste  from  underground.  This  appears  to  be  one  of  the  most 
important  improvements  in  the  economy  of  mines  that  has  for  some 
time  been  made ;  and  as  it  is  but  now  beginning  to  make  progress  in 
this  country,  I  am  induced  to  notice  it,  in  the  hope  that  what  experi- 
ence may  have  been  gained  in  Cornwall  may  be  gathered  at  the  next 
meeting  of  the  Society:  that  the  matter  may  be  discussed,  and  the 
results  made  more  generally  known. 

^*  The  merit  of  this  invention  is  due  to  M.  Albert,  the  able  and 
enlightened  principal  officer  of  the  mining  administration  at  Claus- 
thal,  who  gave  his  zealous  attention  to  this  subject ;  and  after  over- 
coming many  difficulties,  succeeded  in  bringing  them  to  their  present 
perfect  state.  The  first  information  respecting  the  use  of  wire  ropes, 
afforded  to  the  English  miner,  was  by  Count  Brenner,  Oherherg 
Mauptman  (the  title  of  the  chief  director  of  the  mines  of  a  country) 
of  Hiungary,  by  a  paper  which  he  communicated  to  the  British  Asso- 
ciation at  Newcastle,  in  the  year  1838,  at  the  meeting  of  which  he 
was  present,  and  did  me  the  honour  to  ask  me  to  read  it  for  him. 
The  subject  did  not  appear  to  attract  the  attention  it  deserved ;  and 
it  was  not  until  the  return  of  Professor  Gordon  from  Germany,  that 
any  attempt  was  made  to  avail  ourselves  of  the  improvement. 

*^  Of  late,  several  persons  have  engaged  in  the  manufacture,  and 
great  rivalry  seems  to  exist  as  to  claims  to  patents,  and  to  superiority 
of  quality.     Some  are  in  use  in  CornwaU,  and  there  may  now  have 
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been  time  enough  to  have  gained  a  certain  degree  of  knowledge  of 
the  value  of  this  investigation. 

^^  In  the  Hartz  the  diameter  of  the  wires  appears  so  small,  wbea 
compared  with  what  one  has  been  used  to  look  at,  as  to  wear  a  veir 
remarkable  appearance.  The  saving  of  expense,  when  compared  vitl 
the  use  of  hempen  ropes,  is  stated  to  be  very  great.  Those  I  saw 
were  made  of  twelve  wires  ;  but,  for  great  depths,  the  upper  part  is 
somewhat  stronger.  The  pulleys  over  the  shaft  are  seven  or  eight 
feet  in  diameter ;  and  some  stress  is  laid  on  this,  and  I  do  not  consi- 
der it  a  fair  trial  of  these  ropes  to  work  them  over  pulleys  of  much 
smaller  diameter.  I  was,  however,  surprised  when  I  visited  the  iron 
works  at  Ilsenbcrg,  at  Rothehutte,  and  at  Konigshutte,  to  find  wire 
ropes  used  on  cranes  in  the  foundries,  and  in  machines  for  raising 
iron  ores  perpendicularly  in  train  wagons  to  the  top  of  high  furnaces. 
In  these  cases,  the  barrels  on  which  the  ropes  wound,  and  the  pulleys 
over  which  they  worked,  were  necessarily  very  small  in  diameter. 
They  seemed  as  pliant  as  they  need  be,  and  to  have  sustained  no  in- 
jury in  use.  I  was  informed  that  for  such  purposes  the  ropes  were 
formed  of  a  greater  number  of  smaller  wires,  by  which  it  was  found 
that  they  endured  the  bending  to  a  more  acute  angle,  Tvithout  injury. 
I  notice  this,  to  show  that  they  may  be  adapted  to  almost  every  use 
to  which  cordage  is  applied." 

The  author  suggests  that  oxidation  of  the  wire  ropes  might  proba- 
bly be  prevented  by  a  process  now  much  used  in  France,  which  is  by 
coating  iron  with  zinc,  in  the  same  way  as  it  is  covered  with  tin  in 
the  manufacture  of  tin  plate.  This  is  termed  galvanising  the  ircn, 
and  is  very  successful  in  protecting  it  from  rust.  It  is  commonly 
applied  to  wire- work  that  is  exposed  to  the  weather,  such  as  trellis 
work  for  gardens,  &c. ;  and  is  performed  after  the  wire  is  woven  into 
the  forms  roqnirod,  and  at  a  very  cheap  rate.  It  unites  or  solders 
the  joints  or  crossings ;  gives  the  whole  a  very  pleasing  appearance, 
and  is  effectual  in  preserving  it  for  a  great  length  of  time.  This  is 
more  especially  applicable  for  wire  ropes  that  are  extended  in  a  rigid 
state ;  such,  for  instance,  as  standing  rigging. 

Wire  Hopes  in  the  English  Collieries. 

Since  the  foregoing  communication  was  made,  a  great  deal  of  dis- 
cussion has  taken  place  on  the  employment  of  these  cables  as  a  sub- 
stitute for  hemp  in  the  English  mines.  Much  information  has  been 
elicited  by  mcnns  of  various  correspondents  in  the  Mining  Journal 
and  other  works  devoted  to  the  occasional  consideration  of  such  mat- 
ters. 

An  objection  to  their  use  seems  to  have  pervaded  the  pitmen,  and 
much  opposition  has  been  made  to  their  adoption,  without,  as  it  ap- 
pears, adequate  grounds,  except  on  account  of  their  novelty. 

This  has  been  fully  shown  in  a  trial  at  law,  29th  of  July,  1844,  at 
Durham.  The  question  between  the  parties  at  issue  was  chiefly 
whether  the  wire-rope  used  at  the  Wingate  colliery,  and  by  which 
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the  men  were  lowered  to  their  work,  was  fit  and  proper  for  that  pur- 
pose or  not. 

It  appeared  that  the  use  of  wire-rope  in  the  English  collieries 
dated  only  since  the  end  of  the  year  1842,  when  they  were  introduced 
in  various  parts  of  the  northern  coal-field ;  both  in  working  inclines 
and  in  raising  coals  from  the  pits.  Those  used  on  the  inclines  were 
chiefly  round :  while  those  of  the  collieries  were  made  flaty  for  the 
greater  facility  of  rolling  them  on  the  drum. 

The  rope,  used  at  the  Wingate  colliery,  complained  of,  consisted 
of  96  wires,  and  was  worked  in  consequence  with  another  rope  of  144 
wires. 

On  account  of  the  giving  way  of  some  of  the  wires  of  the  first- 
mentioned  rope,  the  workmen  refused  to  descend  to  their  work.  It 
was,  however,  submitted  to  a  test  of  ten  teas  weight,  and  a  portion 
of  it  to  a  strain  of  upwards  of  nineteen  tons ;  although  the  usual 
weight  required  was  only  three  tons  and  a  half.  It  was  on  the  scale 
of  one  cwt.  to  four  fathoms  =  four  and  two-thirds  lb.  to  each  foot, 
and  was  considered  capable,  when  new,  of  sustaining  a  weight  of 
twenty-seven  tons.  Evidence  was  adduced  that  nine  wire-ropes  had 
ffiven  way  in  the  Coxhoe  and  Jarrow  collieries ;  while,  on  the  other 
band,  it  was  shown  that  wire-ropes  were  used  at  various  collieries 
throughout  the  country,  and  that  they  were  generally  looked  upon  as 
much  safer  than  hemp;  that  they  were  better,  and  that  any  symptom 
of  weakness  was  sooner  perceived. 

The  cohesion  in  the  wires  in  the  twisted  ropes  is  such,  that  the 
fracture  of  a  wire  originally  continuous  does  not  essentially  weaken 
the  strength  of  the  rope,  on  the  same  principle  that  the  fibres  of 
which  the  several  strands  of  a  hempen  rope  are  composed,  do  not 
consist  of  continuous  threads  throughout,  but  are  made  up  of  a  mul- 
titude of  pieces,  which  vary  from  a  few  inches  to  a  few  feet  in  length 
each. 

The  decision  of  the  jury,  in  this  case,  and  the  valuable  evidence 
produced,  appear  to  demonstrate  the  superiority  of  the  wire  rope 
over  that  manufactured  of  hemp.* 

Wire  ropes,  both  flat  and  round,  are  now  in  use  in  the  English 
collieries,  of  the  kinds  patented  by  Smith  and  by  Newall  &  Co.  At 
the  beginning  of  1844,  at  the  Gosforth  colliery,  Newcastle,  two  flat 
wire  ropes  made  by  Newall  &  Co.,  were  in  daily  use :  their  weight,  in 
proportion  to  hemp,  being  as  21  cwt.  to  47  cwt.,  and  the  power  of 
drawing  increased  by  about  30  tons  a  day.  One  at  Ince  colliery, 
Wigan,  had  been  in  use  eight  months  without  deterioration.  Those 
at  Kainton  colliery,  after  seventeen  months  work,  remained  in  excel- 
lent condition. 

Several  other  collieries  had  been  using  flat  wire  ropes  for  more 
than  a  year,  without  depreciation  of  their  capability.  Others  are 
mentioned  which  have  been  in  constant  use  during  fourteen,  sixteen, 
and  eighteen  months,  uninjured.    Their  cheapness  and  durability  are 

*  Mining  Joamal  of  London,  August  3d;  1844. 
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asserted,  by  practical  manaffers  of  mines,  to  exceed  gremilj  thoae  of 
hemp.  On  tne  Dorham  and  Sunderland  railway  were  thuty-aens 
miles  of  wire  ropes ;  some  of  which  according  to  the  enpneer,  kd 
been  at  work  two  years, — three  times  the  duration  of  hemp  ropss^ 
and  are  still  in  use  and  apparently  very  good. 

Wire  ropes  first  came  into  notice  about  the  year  1886,  ainoe  wUch 
time  both  round  and  flat  cables  are  in  common  use  in  the  EnAk 
collieries,  both  for  shafts  and  indined  planes;  for  the  latter  of  indflk 
they  are  especiaDy  adapted.* 

We  perceive,  however,  that  this  subject  is  still  open  to  diflooMOD, 
and  by  no  means  settled.  It  has  been  charged  against  the  iron  |it 
ropes  that  frequent  accidents  and  loss  of  life  have  oocmred  mm 
their  breaking ;  and  it  is  even  said  that  the  flat  hempen  ropes  wn 
coming  into  use  again.  The  colliers  observe  that  *Uhe  hempen  roptf 
give  notice  before  they  break  but  the  iron  ones  do  not."t 

Iron  Wire  CdbU%  in  France. 

The  utility  of  this  invention  has  been  carefully  investigated  in 
France.  Among  other  articles  on  this  head,  during  the  year  1845^ 
in  Annales  des  Mines,  is  a  useful  one  on  the  fabrication  and  emplny- 
ment  of  these  cables  by  M.  Cacarri^,  mining  engineer,^  and  anothar 
memoir  on  the  same  subject  by  M.  Pemollet.§ 

Wire  Ropes  and  Cables  in  America. 

These  have  been  introduced,  in  some  cases,  sucessfuUy,  in  the 
United  States.  In  July,  1839,  a  wire  rope,  three-fourths  of  an  incb, 
was  applied  to  one  of  the  hoisting  machines  of  the  Philadelphis 
tobacco  warehouses. 

The  American  Railroad  Journal  contains  an  account,  dated  Sep- 
tember, 1843,  by  J.  A.  Roebling,  G.  E.,  of  his  introducing  wire  ropes 
on  the  Inclined  Planes  in  Pennsylvania. 

Three  wire  ropes,  measuring  in  the  aggregate  3400  feet,  4]^  inches 
in  circumference,  were  put  in  operation  on  the  inclined  plane  Ko. 
III.,  of  the  Alleghany  portage  railroad  in  1842 ;  and  were  used  s 
considerable  portion  of  that  season  and  the  whole  of  the  year  1843. 
The  hempen  ropes,  heretofore  used  were  8J  inches  circumference, 
made  of  the  best  Russian  or  Italian  hemp ;  and  could  not  be  trusted 
in  safety,  longer  than  one  season.  Another  wire  rope,  5100  feet 
loxig,  in  four  pieces,  was  about  to  be  laid  down  on  Plane  No.  X. 

The  first  wire  rope  placed  on  this  line,  or  in  connection  with  it, 
was  600  feet  long,  3^  inches  in  circumference,  and  had  been  already 
in  operation  two  years  or  seasons,  at  Johnstown,  January  1,  1844. 

Two  more  iron  wire  ropes  were  put  in  work  in  1842,  one  at  Holli- 

•  Dann'8  History  of  the  Coal  Trade,  1844,  p.  61. 
-^  Mining  Journal  of  London,  January  3d,  1846. 

Annales  des  Mines,  1844,  LIt.  IU.,  p.  495  to  604. 

Ibid.,  Liy.  IV.,  p.  133. 
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daysbturff,  the  other  at  Golnmbiay  in  Pennsylvania.  The  engineer 
asserts  that  wire  cables  deserve  all  the  preference  nsnally  assigned 
to  them  over  hempen  ones,  where  the  former  are  placed  in  exposed 
ritnations,  and  where  great  strength  and  durability  are  required.  In 
the  ropes  in  question  the  individual  wires,  as  well  as  the  strands  and 
TOip^y  were  separately  coated  with  varnish  durinjg  the  manufacture. 

The  saving  by  wire,  instead  of  hempen  ropes,  in  1844,  is  reported* 
to  be  $1,465  })er  annum  for  each  plane,  or  $14,650  annually  for  the 
ten  planes  of  the  AUeghanv  portage  railway.f 

Wire  Tiller  ropes  in  the  United  States. — ^By  an  article  quoted 
from  the  ^^  Cincinnati  Republican"  in  1840,  it  appeared  that,  at  the 
beginning  of  that  year,  264  steamboats  on  the  western  rivers  had 
mdopted  the  use  of  wire  tiller  ropes ;  although  it  was  only  eighteen 
months  since  their  first  introduction.  The  wire  tiller  rope  of  the 
steamer  ^^  Commerce,"  which  rope  had  been  heated  red  hot  for  at 
least  an  hour,  came  out  of  the  fiery  ordeal  without  the  least  injury.:^ 

Wire  ropes  for  the  shafts  and  inclined  planes  in  the  collieries 
around  Pottsville,  are  in  use ;  but  opinion  is  divided  on  their  utility. 

For  further  information  on  the  subject  we  refer  to  some  valuable 
communications  in  the  Mining  Journal  of  London,  American  Rail- 
road Journal,  and  in  the  Journal  of  the  Franklin  Institute,  Phila- 
delphia. 

*  American  RaUroad  Jonrnal,  December,  1843.    Joimal  of  the  Franklin  Institute  of 
Philadelphia,  January  Ist,  1844.    Mining  Journal  of  London,  April  27th,  1844. 
f  Hunt'a  Merchant's  Magazine,  Art.  II.,  August,  1846,  p.  132. 
i  Hasard's  United  States  Register,  April,  1840. 
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DELAWARE. 


Lignite  or  Fossil  wood  occurs  in  the  cretaceous  group  and  greed 
Band  formation,  and  was  espocially  exhibited  in  the  lower  m&sa  <£ 
strata,  in  the  deep  cutting  of  the  Delaware  and  Chesnpcake  C&qiL 
Dr.  S.  G.  Morton  has  adverted  to  thia  deposit  in  his  Synopsis  of  ti( 
Organic  Remains  of  the  Cretaceous  Group.  The  author  obeerm 
that,  "Lignite  at  one  period  was  considered  to  be  indicative  of  ttf- 
tiary  formations,  but  it  is  now  frequently  recognized  in  the  greM|>i 
sand  of  Europe,"  and  proceeds  to  point  out  its  existence  in  Bimilw" 
strata  on  the  Atlantic  border  of  the  United  States. 

Like  the  strata  of  this  period  in  various  parte  of  Europe,  the  li^ 
nites  here  are  accompanied  by  Amber,  [Succinite.]* 

The  vast  beds  of  lignite  which  occupy  so  much  space  between  tfaa 
Missouri  and  the  Kocky  Mountains,  may  probably  be  referred  to  lh|' 
super-cretaceous  period ;  corresponding  with  the  green  Bond  foattli 
tion  of  Delaware,  rather  than  to  the  tertiary. 

■  Bynopiij,  by  Dr.  E.  Q.  MortoQ,  1831. 
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NEW  YORK. 

PSIROLBUM  AKP  SPRINGS  OF  GARBURETTBD  HYDROGEN  GAS. 

This  bitmoinous  substance  is  commercially  known  under  the  name 
6t  *'  Seneca  or  Genessee  Oil/'  in  the  town  of  Cuba,  in  this  state. 
Mr.  Yanoxem  described  this  ^^oil  spring"  in  his  state  geological 
report,  in  1837.  It  is  a  dirty  circular  pool,  about  eighteen  feet  in 
£ameter,  furnishing  but  an  inconsiderable  isupply  of  petroleum.  The 
oil  is  muq)^  used  by  farmers,  and  has  a  ready  sale. 

The  reporter  observes  that,  "There  is  no  necessary  coifnection 
between  oil  springs  and  beds  of  co&l ;  the  presence,  merely,  of  bitu- 
minous matter  disseminated  in  the  rock,  accompanied  by  decomposing 
pyrites,  suffices  to  account  for  its  presence ;  or  a  depth  at  some  former 
period,  sufficient  to  give  the  required  temperature  necessary  to  dis- 
engage the  petroleum  from  bituminous  matter.*'* 

On  Cayuga  Lake  also,  and  at  Cataraugus  county,  in  this  state, 
petroleum  is  found ;  and  in  several  other  localities  in  York  state. 
Carburetted  hydrogen  also  rises  from  the  water  courses  in  many 
places.  Both  of  these  matters  are,  in  this  state,  connected  with  beds 
of  marine  shells,  and  with  salt  water.  So  constant,  Mr.  Vanuzem 
adds,  is  the  accompaniment  of  carburetted  hydrogen  with  salt  water 
on  the  borders  of  the  upper  part  of  the  Ohio  river,  that  the  presence 
of  this  gas  is  considered  a  sure  indication  of  the  vicinity  of  salt 
water. 

The  details  of  the  number  of  these  "  gas  springs,"  are  to  be  found 
in  the  chemical  reports  of  Dr.  L.  C.  Beck,  to  the  Governor  of  New 
York,  in  1838. 

JFredonia  Natural  Gas  Lights. — Among  the  most  interesting  of 
the  cases  described  by  Dr.  Beck,  is  that  of  Fredonia,  in  Ohautauque 
county.  The  gas  is  collected  by  means  of  a  shaft,  sunk  in  bituminou3 
slate.  It  is  conveyed  by  a  tube  to  a  gasometer,  and  from  thence, 
for  the  purpose  of  illumination,  to  different  parts  of  the  village.  This 
gasometer  had  a  capacity  of  about  two  hundred  and  twenty  cubic 
feet,  and  was  usually  filled  in  about  fifteen  hours,  affording  a  sufficient 
supply  of  gas  for  seventy  or  eighty  lights.t  For  interesting  details 
as  to  the  employment  of  natural  jets  of  gas,  see  under  the  head  of 
Virginia,  at  Kanawha ;  also  near  Pittsburg. . 

Coal. — The. intelligent  mineralogist  above  quoted,  reports  that,  in 
this  state,  throughout  almost  the  whole  series  of  its  transition  rocks, 
both  anthracite  and  bituminous  coal  have  numerous  localities ;  but 

•  Mr.  Vannxem'a  Fint  Annual  Gbologioal  Beport  of  New  Tork,  18S7,  p.  196. 
t  Dr.  L.  G.  Beok'i  Beport  in  1838. 
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invariablj  in  quantities  too  small  for  nsefnl  or  economical  pnrpofles. 
In  Eorope,  this  most  important  fossil  sabst«nce  gradually  acqnirtti 
maximum,  then  diminishes  to  a  minimum ;  passing  firom  plumbago  to 
anthracite,  thence  to  the  bituminous,  through  its  Tarious  yarietieB,  to 
the  acetous  bituminous ;  thence  to  fossil  wood  and  peat ;  and  finallf 
terminates  in  the  perfect  v^etable.* 

August,  1854.  We  find  it  stated  in  a  Philadelphia  Journal,  tbt 
coal  had  been  discovered  in  Steuben  County,  New  York,  and  that 
the  owner  of  the  land  had  received  the  state  bounty  of  (5000,  as  the 
first  discoverer  of  coal  in  that  state. 

Cupriferous  Lignites  of  the  CatshiU  Mountain  series. — Y^eUUe 
casts,  replaced  by  grey  sulphnret  and  carbonates  of  copper,  occur  ii 
the  same  series  of  red  and  grey  shales,  as  we  have  seen  in  variou 
parts  of  Penn8ylvania.t 

The  iron  works  in  this  state  are  of  considerable  importance.  They 
rank  in  point  of  number  and  value  as  second  in  Uie  Union. 


PEAT  OR  TURP. 

Professor  W.  W.  Mather  has  especially  directed  attention  doriog 
the  progress  of  the  geological  survey,  to  this  substance,  both  as  i 
manure  and  a  fuel.  It  is  very  common,  and  at  some  points  has  been 
in  use  for  a  great  many  years.  A  vast  number  of  localities  are 
pointed  out  in  the  State  Keports,  and  estimates  are  made  of  the 
amount  of  peat  therein. 

As  an  instance  of  the  value  of  peat,  the  case  of  a  bog  of  40  acres 
is  cited,  which  furnishes  a  supply  to  the  city  of  New  York — where  H 
is  sold  for  $4.50  per  cord.  The  peat  being  six  feet  deep,  the  pro- 
duce of  the  sale  per  acre  is  $4500,  a  little  more  than  a  third  of  this 
being  expenses^ 

In  Mr.  Yanuxem's  district  some  valuable  deposits  of  peat  are  abo 
mentioned. 

Dr.  Emmons  has,  in  like  manner,  furnished  particulars  of  pett 
bogs  within  his  geological  district,  and  pointed  out  the  high  econoin- 
ical  value  which  must,  sooner  or  later,  attach  to  this  combustible, 
especially  in  those  countries  where  coal  is  absent,  or  expensiye. 

''  Perhaps  it  would  be  saying  too-  much  to  assert  that  peat  is  more 
valuable  than  coal ;  but  when  we  consider  that  for  creating  heat  it  is 
not  very  inferior  to  bituminous  coal ;  that  it  contains  a  gaseous  mat- 
ter equal  in  illuminating  power  to  oil  or  coal  gas;  that  its  prodacti<A 
is  equally  cheap ;  and  in  addition  to  this,  that  it  is  a  valuable  mtfiar^ 
if  properly  prepared,  its  real  and  intrinsic  worth  cannot  fall  far  short 
of  the  poorer  kinds  of  coal."§  || 

• 

•  Ibid.,  p.  196. 

t  Mather'a  Foarth  Report,  p.  229. 

i  Annual  Rejporta  on  the  Geology  of  New  Tork,  1838, 1839, 1840.  Mather  and  VaBtxe** 
I  Emmona'  Report  on  the  Geology  of  New  York,  1839,  p.  216.    See  notai  on  ?f»^^ 
Tarious  parts  of  this  volume. 
I  We  inBert  the  following  important  information  relating  to  the  yariou  uiet  to  which  P(*^ 
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^  Cknuumptum  of  Fuel  in  the  city  of  New  York  (exclusive  of  foreign  coal.)* 


Wood  in 
Loadi. 

Anthracite  and  Bitomin- 
008  OoaL 

Charcoal  in 
Tubs. 

Value  of  FaeL 

Tont. 

DoUart. 

"  1880 

297,580 

Anthracite,         23,605^ ) 
Virginia,             15,293 

814,817 

1 

1888 

205,192 

03,417 

847,792 

1,327,507 

1888 

1,127,430 

1888 

1,100,480 

1889 

257.070 

By  canals,            90,431 

303,i84 

1840 

242,944 

835,895 

2,500,000 

JUtail  anmial  average  prices  of  Schuylkill  Anthracite^  hroheuy  per 

ton  of  2000  lh%. 

Ayerage  Price.  Tears. 

$8.70  1844 


Years. 

1888 
1839 
1840 
1841 
1842 
1848 


8.58  1845 

8.00         1846 
8.45         1847-8 
7.16         1852 
5.96         1858 

1854 


Ayerage  Prioe. 

$5.56 
6.50 
7.00 
6.50 

5.50  to  6.00 
6.00 

6.50  to  7.00 


WhoUtalt  prices  by  the  cargo  of  Anthracite  and  Bitutninou*  Coals  in  New 
Torkflf  the  duty  $1  76  per  ton  from  1832  to  1847. 


1844. 

1845. 

1846. 

1847. 

tl852. 

tl853 

Quality  or  Locality. 

Chaldron. 

Per  ton  of 
2,240  lbs. 

Chaldrons  exdnsiye  of  duty. 

Chaldron. 

dron, 

Newcastle           do. 
Saoich                do. 
Picton  and  Sydney  do.  . 
American  Anthracite,  per 

ton,  2000  pounds.   .    . 
Yininia  Bituminous,  per 

«naldron, 

DolU. 

8  50to9  25 
7  00  to  8  00 
6  5Oto0  75 
6  75to7  00 

DolU. 

6  60  to  7  20 
5  40  to  6  20 

4  90to4  20 
420to540 

5  00  to  012 

DolU. 

7  to  10 
6to   9 
6to    8 
6to   7 

5to    6 

DolU. 

7  to  8  00 
6  to  7  00 
6  to  0  50 
6  to  6  50 

6  to  7  00 

0to0  50 

DolU. 

8  50to8  75 
8  00to8  25 

6OOto0  5O 

5  50  to  0  00 

Ton. 

DolU. 

7  75 

5  50 
0  00 

4  75 
to5  50 

DqIU. 

9  50 
to  10 

0  75 

5  50 
to6 

The  i*etail  prices  in  the  years  quoted  are  from  $1.00  to  $1.25 
higher,  exclusive  of  the  duty.  The  chaldron  is  rated  at  36  bushels, 
and  the  ton  is  2000  lbs.  weight. 

We  understand  the  price  of  anthracite  coal  in  New  York  is  from 
the  boats  $7,50,  and  at  the  yards  $8,  delivered.     Some  of  the  New 

U  now  applied,  which  correctly  should  have  been  added  to  the  article  on  Peat  in  Ireland ; 
•ee  Introdnction ;  bat  that  portion  of  the  work  being  already  in  press,  we  will  give  the  ex- 
tract here  from  London  Mining  Joamal,  Jaly  8th,  1854.  A  company  has  been  formed  and 
now  in  operation,  called  the  Irish  Peat  Company,  having  a  factory  in  Eilberry,  in  Ireland, 
to  prodnoe  from  Peat,  Tar,  Paraffine,  Oil,  Naptha,  Salphate  of  Ammonia,  and  to  mannfactore 
iron  with  Peat — the  furnaces  being  heated  with  the  gas  manufactured.  The  inefficiency  of 
the  machinery  in  the  first  instance,  has  been  the  cause  of  some  delay,  but  the  experiments 
mftde  under  the  superintendence  of  Dr.  Sullivan,  have  been  quite  satisfactory.  Candles  are 
sJao  to  be  manufactured  from  the  ParaAne  obtained  from  the  Peat  in  Ireland. 

*  Hasard's  Register,  1833  to  1841.    This  table  is  incomplete.    Also  Lehigh  Co.  Beporti. 

{New  York  Commercial  Advertiser,  August,  1844. 
New  Tork  Shipping  and  Commercial  List    Sept  8, 1852.    Sept  8, 1853. 
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Ttrk  papen  iuast  upon  the  remoral  of  the  80  per  onli  Mf  • 
foreign  ooel,  m  the  only  sure  pre?entiTe  to  the  m^  famif4k 
eaeential  article.* 

From  the  New  York  Shipping;  Lbt^  the  wholeeale  peioei  ilStt 
were  JanoAry.  1864,  ner  tons  lavenpool  Qrrelt  fimn  $12  to  fltlli 
Newcastle,  $10.50;  Scotch,  at  |8.60  and  |9;  Piotoa  ud  8Uh^ 
per  cargo,  $8.50 ;  anthracite^  $5.50  per  ton,  to  $6.  Oannsl  cod 
varies  from  $12  to  $16  a  chaldron,  and  eren  higher. 

Popolation  of  tho  city  of  New  York  in  1840, 

1845, 
1860, 
1868, 


Emigrants  and  passengers  arrived  t 


81^061 
865^000 
66e;000 
T00,000 


Tmn. 

1841 
1846 
1850 
1851 
1862 
1858 


VaiMb. 

2,118 
2,280 
8,48T 
8^888 
8,822 
4,107 


1850. 
Emigrants  sirived,    212,796 


Paiwngw., 

67,887 
116,280 
226,287 
299,081 
810,886 
299,426 

1851. 
289,266 


V»mtngu§btm  dOtab 


18,207 
18,158 
16,617 

1862.  185& 

800,998      889,789 


Cost  of  the  State  canals  of  New  York,t 
"  "  "  "    1850, 


180,987,885 
88,986,857 


Value  of  Import*  and  ExpcrU  from  Port  of  New  York. 


1846.t 

1847.t 

1649. 

18604 

1861^ 

16GS. 

1» 

Imports, 
Export^ 

sp«a«, 

aM33,7Q2 

96,447,104 
63;421,986 

97,658,351 
99,736,969 

138,334.643 
60,119,348 

131,861,578 
43,910,640 
43,743,909 

lS9,d«9,6l9 
46^437,394 
S6/)96,S56 

9WO^ 

CMhdo-) 
tief  re-S 
caiTed.  ) 

106,603^73 
17,820,635 

149,889,000 
20,128/)58 

187,395,990 
21,718,634 

198^453,890 
38,047,339 

319/)16^ 
31,081,968 

901,878,338 
81,a83»73r 

887,987JBI 

43msa 

The  annexed  is  an  official  statement  of  the  tolls  collected  (m  sD 
the  New  York  State  canals,  in  each  of  the  following  7ears.ll 

Total  to  Kor.  II 

92,842,214 


1846  .... 

1847  .... 

1848  .... 

1849  .... 

1850  .... 

1851  .... 
1862  .... 
1858  .... 

SepLT,  I8M.    PhiL  Ledger. 

OontroUer'i  Report*. 

New  York  Joamal  of  Conuneroe  and  Kew  York  Ttibim*. 

HsDf  f  Magailne,  Febmary,  1864,  p.  300. 


8,686,880 
8,216,841 
8,196,412 
8,195,054 
8,291,486 
8,118,244 
8,189,740 


I  Vtw  T«rik  HmU. 
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Ilie  aterage  niunber  of  days  in  which  the  New  York  canals  were 
lavigable,  (accidents  not  included, )  in  the  twenty-three  years  previ- 
insbr  to  1847,  viz.  from  1824  to  1846,  inclusive,  was  231/ 

There  axe  about  1,100  miles  of  canal  and  inland  navigation  in  the 
State. 

Capital  invested  in  the  rail-roads  of  New  York,  in  1846,  S12,- 
r50,000. 

A^egate  length  of  twenty-one  rail-roads,  in  1847-8,  758  miles 
;hen  m  operation,  besides  others  in  progress.  Net  income  received, 
iboat  7  per  cent. 

Number  of  locomotives,  107 

^^       of  passenger  cars,  212 ") 

"        of  freight  cars,  642  V898t 

^^        of  mail  cars,  189  j 

Abstract  of  the  Hatistiea  of  thirty  Railrroads  in  the  State  of  New 

York  in  1852.t 

Total  cost  of  rail-roads  and  equipments,         $84,084,456 
Average  cost  per  mile,  -  -  86,701 

Aggregate  amount  of  capital,    -  -  53,963,550 

Aggi^^te  leuj^th  laid,  -  -  1901|  miles. 

Annual  rate  of  interest  generally  7  per  cent. 
Number  of  locomotive  engines,  is  -  -        446 

Passenger  cars,  first  class,  -  -  -         477 

Freight  cars,     -----      4,695 
Baggage,  mail,  emigrant  and  second  class,  272 

Bailwaye  State  of  New  Torkj  1868.;^ 

Miles  in  operation,  Coit. 

81  2,432  •  -       $94,861,262 

The  total  value  of  all  the  property  irhich  cleared  from  and  came 
to  the  Hudson  Biver,  on  all  the  oanals,  in  the  following  years  :§ 

Bo»ti.         TalM  of  OugoMb  lonf. 

Arrived  and  cleared  in  1844  19,893      $87,782,849 

"  "  in  1845  20,040      100,906,298  1,428,956 

"  «  in  1846  115,732,780  1,601,635 

«  «  in  1848  125,827,857  1,777,466 

«  '♦  in  1849  127,098,569  1,885,416 

«  «  in  1860  140,658,009  2,476,018 

«  «  in  1851  143,146,297  2,452,486 

*  Hunt'!  Merchants'  Magazine,  Noyember,  1847>  also  Jannaiy,  1848« 

f  American  Railroad  Journal,  January  Ist,  1847* 

X  Bute  Engineer's  Report  Canals  New  York.  }  Hunt's  Mag. 


WtOMD  8UIU  OV  IMIBWUL 


The  nhe  of  Oe  entin  d 
to  the  Sadioiij  is  grootor  b^  tT,S87,8 
gooda  imported  into  tlie  ITnited  StatM  doriiig  tho  tMatl  7««r,  i 
Mj,  1844;  and  ozoecKb  bj  19,089,207  tie  uingMe  Td»  of  lb 
imports  ud  exports  of  the  port  of  Ker  1!^  in  1846;  18tt^ 
tl44,t>%i8S;  ISeO,  tlS0,i9?,939. 

tfufliifftftt  tmuperUd  tm  A*  JTsw  ForA  oomIi^  fV''V  <A-*' 

Tmh.  Tau.  Tilna.  XaOa. 

1849  2,894,782  |144,782,28S 

1850  8,076,617  156,897,929 

1861  8,682,788  169,981,8<>1 

1862  8,868,441  196,608,617  18,118,144 
1858          8,062,261            187,488,866 

Statement  of  the  tonnage,  foS  and  vdhu,  of  artidea  of  ail 
nations,  whioh  passed  throngh  the  State  oanala  of  Kev  YoA, 
ward,  to  tide  water  at  Albany  and  Troy. 


t«. 

Ton*. 

Toll*. 

Talna  >t  Albuty 
Md  Troy. 

ISM 

U«l 
IBU 

ms 

18M 

ISM 
IMS 

18*T 

ie«8 

1849 
18S0 
IBSl 

tu,Ggs 

tttASS 
884.S8S 

i,oie,OM 

l,lM,e43 

i,i«,8ir 

I,TU.SB8 
1.44T,S0S 
1,6T»,»M 
J,033,8«S 
1,V7T,151 

Dollar: 

i,0M,6es 

1.7te,19T 

3,081.690 

>,B4a,133 
1,842,21* 

IMUrt. 

1S.«S,0!»' 
iT,!l6,!M 
!i,7Sl,{H8 

a8,S7e,5B» 

84,188,1" 
4S,4fi3.3DI 

6l,10i,2S* 
T3,0B!,4I4 
80,888,907 
S3,375.SJ1 

a9,4r4,«3r 

63,9J7,608 

Thi  total  T>lM  ilit 
tiporti  bam  O*  p«l  rf 
New  York  in   tb*  jw 
1847,  *«  |T,(in,T«. 

The  total  unooDt  of  tolls  npon  tho  Nev  York  State  oanali^  n- 
ceired  in  the  twenty-four  years,  from  1824  to  1847,  inclnsiTe.  m 
«84,5S4,356. 

Statement  of  the  number  and  tonnage  of  canal  boats  of  every 
class,  whioh  passed  npon  the  canals  of  the  State  of  New  York,  b 
the  years  1843  and  1846,  showing  the  comparative  increase  in  the 
latter,  both  in  number,  and  capacity,  and  amonnt  conveyed. 


Tmt* 

lirim.b.r  of 
BokU  ng\ilen± 

Anrsge. 

AgKi.g^ 

tollMCO. 

^fP^l^rf 

AT-g^BODTtrW 

1843 
1848 
1849 

!,1J9 
1786 
4,888 

117,663 
188,287 
W9.IS3 

I,S1J,4S9 
J,JB8,BSJ 
1,B9^T>I 

TOH. 

TU 
811 

*  Bogliiger'i  Bapor^  1SS2. 


KEW  YORE. 
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tatement  of  the  quastitj  and  value  of  mineral  coal,  chiefly  tKe 
iminoufl  coal  of  Pennsjlvania  and  Ohio,  which  was  transported  on 
New  York  and  Erie  canal,  eastward.  "*" 


JTfl. 

Shipped  at  Buffalo 
firom  the  Lake. 

Reached  Tide  at 

Albany  or  Troy, 

by  oanaL 

Valve. 

Bloflsborg. 

41 
42 
48 
44 
45 
46 
47 

ToiMo/ 2,240  ;&•. 

873 
1,401 

7ofMo/ 2,240  ;5«. 

8,045 

8,810 

6,528 

8,250 
21,339 

8,414 
14,0^5 

Dollar§. 
15,580 
18,101 
32,588 
55,998 

119,490 
47,110 
84,000 

80,110 

!he  rate  of  toll  on  mineral  coal  was  redaced  to  one  mill  per  1000 
weight  per  mile,  on  the  New  York  and  Erie  canal,  on  the  Ist 
^st,  1845.  As  the  old  rates  amount  nearly  to  a  prohibition, 
I  reduction  secured  a  revenue  to  the  New  York  canals,  from  a  source 
ch  had  previously  yielded  little  or  nothing.f  The  new  and  old 
38  are  as  follows: 


1845  X    1846 


leral  coal,  per  1000  lbs.  weight  per  mile,  equal 
0  2^  miles  per  ton  of  2240  lbs.  per  mile, 
coal  used  as  fuel  in  the  manufacture  of  salt,  - 


0.1C 


0.4} 


aic 


0.1 
Free. 


Phe  cost  of  all  expenses  of  transportation  on  the  Erie  canal  in 
12,  was  2^  mills  per  ton  per  mile.  Mr.  Seymour  the  late  State 
^eer  estimates  the  whole  cost  at  8^  mills  per  ton  per  mile.  The 
rges  for  transportation  on  the  Erie  canal  in  1851  and  1852 
cept  late  in  the  season]  have  averaged  $2.50  per  ton  for  down,  and 
35  for  up  freights,  exclusive  of  the  charge  for  State  tolls,  being  at 
rtrte  of  6.9  and  6.5  mills  per  ton  per  mile, 
^le  earnings  of  the  New  York  and  Erie  Railroad  for  the  year  end- 
September  30, 1853,  was  $4,318,962.  Report  of  the  Directors 
;he  New  York  and  Erie  Railroad,  November  80, 1854. 

Valae. 

$66,898,102 
74,000,000 


Torn. 


mage  of  the  New  York  and  Erie  canal 
in  1852,  was,  -  -  -    2,284,822 

unage  of  1853  is  not  published  but 
the  value  was  .  -  - 


Annaal  Report  of  the  CommisBionora  of  the  Canal  Fond,  Januaiy  5th,  1846. 
Honf  a  Merchants'  Magaiine,  February  and  June,  1840,  and  other  aonroes. 
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BHODE  I8LANP. 

LocAuanB  Of  coal, 

Thb  report  of  the  Oeologioal  Snrrej  of  this  State^  q^P^tnlii 
1840,  from  the  pen  odf  Dr.  0.  T.  Jftobon.  This  dotj,  of  eomi, 
embraced  the  examination  of  the  ooal  formation^  the  odkMStiflB  if 
chaoraoteristic  specimenB  for  analysiai  and  of  orguiio  or  f^felilb 
foseil  remains;  wood engravinos of  wluoh  Ulnstrate  the  report.  lib 
all  the  public  papers  proeee£nff  from  this  gentlemam  ift  is  ehaqbO- 
terised  by  special  atttotion  to  whaterer  tends  to  those  praotiea}  ud 
nsefiil  resiiltB  which  oonslaltate  essentiallj  the  ^  and  dlfj^ot  of  Us 
labonrs. 

The  two  positions  where  anthracite  is  found  pre,  Ist,  iA  OgnlM^ 
land  eonnty,  north  of  Providence ;  and  2d,  at  Portsmiyath,  in  Bliole 
Island,  28  xniles  to  the  south. 

Oimberland. — Only  a  single  bed  of  anihradte  is  mentioned  hen; 
dipping  to  the  south.  All  attempts  to  mine  this  ^ppoar  to  be  abi9« 
doned  tor  the  present. 

Mr.  Hitchcock  has  traced  anthracite  also  to  Middleboronghi  it 
West  Bridffewater,  and  at  Wrexham. 

Briitol  JNecJe. — Slate  rocks,  the  grauwacke  of  the  reporter,  con- 
taining an  abundance  of  fossil  plants  of  the  coal  period-— eomi- 
poqding  with  the  coal  formation  on  the  oppoaite  shore  of  PorU* 
mouth— -K>ccur  here,  overlaying  granite ;  but  no  coal  seam  has  jst 
been  noticed. 

Pappoo9e. — Squaw* B  Neeh^  near  Bristol,  contains  the  same  series  d 
slate  and  compact  rock,  termed  grauwacke ;  and  similar  vegetable 
remains  as  at  rortsmoudi ;  but  no  regular  bed  of  coal  ia  observed. 

Oranitan. — On  Sockanosset  Mill — strata  of  similar  character,  witb 
graphite  and  impure  anthracite,  i^ow  the  e^ntion  of  the  ooal  fiD^ 
mation  in  this  direction. 

Warwick  Neck. — Similar  carbonaceous  grauwacke,  which  is  mor^ 
promising  for  coal  than  at  most  localities,  and  the  local  situation  is 
very  favourable  for  mining. 

Provi4fince. — ^From  excavations  near  the  Court-house  some  anthisr 
cite  was  obtained  underlaying  tertiary  clay.* 

Newport. — Anthracite  beds,  a  few  inches  thick,  occur  in  the  south 
part  of  Newport,  in  the  slate  commonly  denominated  ffrauwaokcf 

The  whole  area  in  Bhode  Island  State,  where  rocks  of  this  s(^ 
appear,  covers  about  150  square  miles.    The  central  part  of  this  is 

*  Jaekson,  1840. 

t  Hitohoook'8  Oeology,  pp.  262,  2T5. 


HHODS  ISLAND.  4fT 

laid  by  horizontal  clay  and  sandy  beds,  apparency  of  the  tertiary 
3d|  but  without  shells  or  other  fossils. 

PORTSMOUTH  COAL  HEAST7EB8, 

nthracite. — Some  instructive  details  respecting  the  beds  of  an- 
cite  and  their  contiguous  rocks,  oocur  in  Mr.  Hitchcock's  (}eo«* 
;al  report  of  Massachusetts. 

^e  do  not  know  the  date  of  the  first  working  the  coal  here,  but 
operations  failed  between  the  years  1809  and  1816,  and  were 
equently  resumed. 

r.  Meade,  in  Bruce's  Mineralogical  Journal,  January,  1820,  says 
the  main  seam  of  anthracite  was  then  in  work,  and  was  14  feet 
) ;  yielding  from  10  to  20  chaldrons  a  day,  with  the  labour  of 
'  fifteen  workmen.  These  works  were  soon  after  abandoned, 
reviously  to  1827,  the  mine  was  again  put  in  operation,  and  the 
Qtity  of  coal  raised  in  that  year,  by  20  men  and  5  boys,  was 

0  tons,  and  an  equal  quantity  of  slack  or  small  ooal.    The  former 
at  the  mine  for  $4.50  per  ton,  and  the  latter  for  one  dollar  per 

The  agent,  as  is  usual,  represented  these  beds  as  capable,  in 
much  hackneyed  phrase,  of  furnishing  ^^an  inexhaustible  supply;'' 
we  find  that,  in  tne  succeeding  year  3828,  the  mines  were  again 
adoned  as  unprofitable. 

'rof.  Hitchcock  states  that  ^'  six  beds  of  anthracite  are  exposed, 
more  than  thirty  are  said  to  exist  in  that  part  of  Rhode  Island." 
>  six  main  seams  are  probably  reducible  to  three,  on  each  outcrop 
he  basin;  but  of  the  ^Uhirty,"  we  confess  ourselves  somewhat 
jticaL* 

t  appears  by  the  reply  to  a  circular  addressed  by  the  Secretary 
he  Treasury  for  statistical  information,  that  the  quantity  of  an- 
kcite  mined  in  Rhode  Island  in  1844  was  only  2800  tons.  The 
le  at  the  mine  has  been  uniformly  $8  per  ton ;  but  the  mine  is 
9  more  abandoned ;  never  having  been  profitablcf 
1 1846  Rhode  Island  coal  imported  into  Boston,  165  tons. 
Ir.  Yanuxem  was  one  of  the  earliest  investigators  into  the  quality 
the  Rhode  Island  anthracite — ^in  a  series  of  experiments,  pub- 
ed  in  the  Journal  of  the  Acadamy  of  Natural  Sciences  in  1826. 

1  result  will  be  found  in  another  part  of  this  work.| 

POBTSMOUTH  AKTHBAOITE  FOBMATIO|(. 

^oceeding  now  with  the  State  eeoloffist's  description, — ^*The  main 
nation  consists  of  slate  rock,  which  is  here  and  there  charged  with 
s  of  anthracite.  Several  small  seams  of  coal  have  been  found  as 
south  as  Newport.    On  Quaker  Hill  a  small  coal  bed  was  struck 

Seologj  of  Masgaehofletti,  1883,  p.  S7T. 

Report  December  3d,  1845,  p.  838, 

Joamal  o^the  Acad.  Nat  Sci.  Phil.,  Vol.  Y.,  p.  IT.    Experiments  on  Antluaoite,  Plum- 

>  Ac,  by  Lardner  Yanuxem,  March  16th,  1826. 


448 


UKITED  STATES  OF  AMBRIOA. 


ibanj  years  affo,  but  was  not  wrought.  Lawton's  valley  ezlubits  iho 
clay  slate  without  any  coal  beds.  Butts's  hill,  in  Portsmouth,  pre- 
sents a  mass  of  stratified  rocks,  alternating  with  and  overlaying  tie 
slates  of  the  coal  measures.  The  strata  dip  towards  each  other  from 
each  side  of  this  eminence,  from  Case's  coal  mine,  on  the  east,  to  tlie 
old  Portsmouth  mine  on  the  west.  In  Portsmouth  township  sevenl 
seams  of  anthracite  occur,  included  between  beds  of  carbonaceoiis 
slate,  subordinate  to  the  fine  grauwacke  rocks.  These  mines  were 
abandoned  by  the  proprietors,  about  the  year  1825. 

The  coal  beds  are  stated  to  be  three  in  number,  varying  from  2  to 
12  feet  in  thickness,  and  quite  irregular. 

The  main  Portsmouth  coal  mine  is  included  between  walls  of  slate, 
and  is  stated  to  measure  three  feet  in  thickness. 

The  analysis  of  the  specimens,  obtained  from  hence,  gave  the  fol- 
lowing results : 


Specimens. 

First 

Second. 

Thiid. 

Carbon, 

Water  and  yolatile  matter. 

Ashes, 

84.50 

10.00 

5.50 

Y7.00 

7.00 

16.00 

85.84 

10.50 

6.60 

Hence,  it  is  evident  that  this  coal  will  bum  freely. 

The  anthracite  is  obtained  by  blasting,  in  large  masses,  and  its 
compactness  ensures  transportation  without  waste  by  fracture. 

The  best  coal  is  that  which  is  impregnated  at  its  natural  joints 
with  per-oxide  of  iron  and  manganese,  (rusty  coal,)  while  the  glassy 
and  greyish  black  masses  are  more  charged  with  argillaceous  (and  si- 
liceous) matter,  and  decrepitate  violently  when  thrown  on  the  fire. 
Owing  to  the  presence  of  so  large  a  proportion  of  water,  the  coal 
burns  with  a  flame ;  the  water  of  composition  is  decomposed  during 
combustion,  and  carburetted  hydrogen  and  carbonic  oxide  are  pro- 
duced. The  former  gas  burns  with  a  yellow,  and  the  latter  with  a 
blue  flame. 

It  is  evident,  from  their  composition,  that  the  ashes  of  all  these 
coals  will  form  slags  or  clinkers.* 

The  reporter  arrived  at  the  conclusion  that  there  is  a  valuable  sup- 
ply of  coal  that,  can  be  economically  obtained  at  the  Portsmouth 
mmes.  The  opinions  formerly  entertained  as  to  the  difficulty  of  burn- 
ing this  coal  have  now  no  value — for  the  people  of  New  England  did 
not  then  understand  the  art  of  burning  anthracite.  A  calculation, 
founded  on  the  supposition  that  there  are  three  workable  seams  of 
three  feet  each,  within  the  basin  of  Portsmouth,  showed  an  amount 
of  37,800,000  tons  of  coal,  available. 

The  northern  and  north-western  portion  of  the  island  of  Rhode 
Island,  occupying  a  space  of  not  less  than  eight  or  ten  miles  long  by 
two  wide,  essentially  form  the  coal  basin  of  the  island ;  if  we  limit 

*  Rhode  Island  Report,  1840. 
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the  definilion  to  the  area  which  possesses  that  form  of  arrangement 
in  its  stratification.  On  the  outer  or  south-eastern  border  of  this 
basin^  commencing  in  the  centre  of  the  island,  the  strata  arching 
over  from  beneath  the  coal  bearing  formation,  dip  eastwardly.  A 
cursory  examination  of  this  basin  with  some  diagrams  were  made  by 
the  present  writer  in  1841. 

GBOLOGICAL  CHARACTERS. 

One  of  the  earliest  impressions  made  on  the  traveller,  who,  in  vis- 
iting this  region,  brings  recollections  of  ordinary  coal  fields,  is  the 
primitive,  or  rather  the  metamorphic  and  disturbed  geological  charac- 
ter of  the  entire  rock  series,  much^of  which  is  probably  new  to  him 
nnder  its  changed  aspect.  In  fact  very  few  persons,  in  passing 
through  this  region,  would  conceive  themselves  in  the  midst  of  a  coal 
formation  at  all. 

That  we  might  the  sooner  attain  a  correct  understanding  regard- 
ing these  novel  appearances,  syne  transverse  sections  were  con- 
structed, and  also  a  profile  following  the  east  shore  of  the  island. 
The  west  coast,  being  flat  and  without  cliffs,  did  not  well  admit  of 
such  a  mode  of  illustration. 

Tfie  first  transverse  section^  crossing  from  Narraganset  Bay  on  the 
west  by  Butts's  Hill  Fort,  to  Mount  Hope  Bay  on  the  east,  exhibits 
an  uninterrupted  basin-form  arrangement  of  stratification,  having 
coal  beds  cropping  out  on  opposite  margins.  Pursuing  his  inquiry, 
the  geological  observer  will  no  longer  doubt  but  the  wnole  group  of 
strata,  many  hundred  feet  thick,  constitutes  an  actual  coal  formation, 
although  its  separate  members  seem  to  have  little  resemblance  to 
such  rocks  as  usually  comprise  our  coal  fields. 

Fig.  16. 

TranBTene  Seotion  of  the  Portomoath  Anthracite  Basin,  Rhode  Island,  looking  North. 

Narraganset  Butto's  hill  Mt  Hope 

Bay.  old  Fort.  Bay. 


Coal  seams  Talcose        CoaL 

dipiS^'E.  SchisL 

Based  upon  more  than  one  mass  of  very  coarse  conglomerate,  in 
some  positions  consisting  of  large  round  pebbles  of  white  quartz  and 
fragments  of  primitive  rocks,  and  in  others  of  oval  slaty  fragments, 
formed  from  subjacent  schistose  rocks,  are  countless  strata  of  green- 
ish talcose  slates ;  upon  and  among  the  lower  series  of  which  are  con- 
formable seams  of  white  quartz,  occasionally  three  feet  thick;  or 
again  a  net-work  of  smaller  quartz  veins  from  a  few  inches  to  a  foot 
thick,  traversing  both  the  conglomerate  and  the  talcose  slates.  Among 
these  slates  occur  darker  laminae,  and  these  contain  distinct  impres- 
sions of  the  usual  coal  plants.     Passing  from  these,  the  predominant 


450  UNITBD  STATES  OF  AMERIOA. 


mass  consists  of  talcose  schist,  among  the  dirisions  of  vMch  may 
often  be  obscurely  traced  magnificent  casts  in  relief,  of  ferns,  pecop- 
teris,  &c.  Bat  for  these  intelligible  characters,  one  might  imagine 
the  schists  were  of  much  greater  geological  antiqnitj. 

Following  southward  along  the  eastern  shore,  the  cliffs,  although 
not  lofty,  are  sufficiently  so,  with  the  aid  of  the  transYerse  rayines, 
to  develope  the  structure  of  the  adjacent  country.  In  the  coarse  of 
two  miles  of  the  cliffs  of  the  east  coast,  the  conglomerate  beds  are 
six  times  thrown  up,  and  as  often  descend  below  the  tide  level.  Thai 
occur  a  numerous  suite  of  twisted  and  contorted  schists,  of  grey 
laminated  slates  whose  surfaces  singularly  resemble  the  grain  of 
birds-eye  maple ;  and  again  another  series  of  ^een,  talcose,  conto^ 
ted  schists,  crowded  witn  crystals  of  iron  pyrites ;  crossed  in  eveiy 
direction  by  innumerable  veins  of  white  quartz,  and  succeeded  by 
compacter  beds,  which  almost  possess  the  qualities  of  sandstone. 
Perpendicular  upthrows  and  heaves,  and  again  the  reverse  move- 
ments, divide  the  whole  series  into  Iftrge  and  separate  sections,  rising 
above  or  sinking  below,  water  levc^  The  inclination  of  the  respec- 
tive masses  is  continually  changing.  To  the  rocks  we  have  enume- 
rated succeeded  a  melange  of  metamorphic  slates,  of  gray  fissile  beds, 
of  conglomerates,  quartz  veins,  and  black  shales ;  of  veins  and  filoni 
of  asbestos,  and  of  talcose  laminated  strata ;  undulating,  fractured, 
contorted,  inverted — ^in  short,  disposed  with  such  absence  of  order 
and  arrangement,  as  to  defy  the  pen  and  pencil  of  the  geologist  to 
delineate. 

Leaving  the  coast  line  at  Clark's  Mill  and  Creek,  our  second  trans- 
verse section^  of  3J  miles,  crosses  over  to  the  opposite  or  western 
shore.  During  half  this  space,  the  metamorphic  rocks  alone,  to  which 
we  have  alluded,  and  whicn  are  named  Ghrauwacke  in  the  state  report, 
appear  on  the  surface  and  dip  to  the  eastward.  The  schists  and 
coarse  slates,  the  carboniferous  shales,  and  the  quartz  veins,  which 
here  seem  to  be  appropriate  to  the  coal-bearing  series,  are  again  seen 
arranged  in  the  basin  form,  stretching  to  the  coast  near  Lawton's 
Valley.  We  only  observed  one  bed  of  anthracite,  whose  immediate 
out-crop  exhibited  about  IJ  foot  thick,  increasing  as  it  descended. 
How  far  to  the  south  this  trough  extends  we  did  not  attempt  to  trace; 
but  as  thin  seams  of  coal  are  seen  among  the  modified  rocks,  on  the 
coast  east  of  Newport,  it  is  probable  this  arrangement  continues 
through  the  entire  length  of  the  island. 

Returning  to  our  first  transverse  section  of  the  coal  basin,  near 
the  parallel  of  the  Portsmouth  mines.  Certainly,  there  are  many 
features  here  presenting  themselves  that  have  no  parallel  in  our  or- 
dinary secondary  coal-fields.  Among  these  are  the  vast  assemblage 
of  talcose,  waving  slates  ;  the  veins  and  seams  of  asbestos,  abundant 
even  among  the  coal  shales,  and  occasionally  penetrating  the  anthra- 
cite itself ;  the  quartz  veins  also  in  the  coal ;  the  unusual  appearance 
of  vegetable  remains  on  these  greenish-grey,  schistose  laminae ;  the 
traversing  veins  of  white  crystalline  quartz,  and  the  plumbaginous 
nature  of  nearly  all  the  out-crops  of  coal.     All  these  characters 
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might  readily  lead  geologbts  to  ally  the  series  to  the  transition  or 
primary  rocks.' 

Details  of  the  Coal  Beds. — ^Yet  perhaps  these  are  entirely  due  to 
the  metamorphic  influence  to  which  the  whole  group,  in  common  witi^ 
all  others  in  the  surrounding  country,  has  been  subjected.  There 
are  three  coal  seams  proved  on  the  western  side,  occurring  at  the 
distance  of  ninety  feet  from  each  other,  and  dipping,  at  an  angle  of 
88^  to  the  centre,  but  probably  flattening  in  that  direction.  Towards 
their  out-crops  all  the  strata  evince  the  effects  of  ^at  pressure  and 
squeezing ;  producing  corresponding  irregularities  in  the  thickness  of 
the  coal  beds,  such  as  will  probably  always  render  the  working  or 
productive  results  uncertain. 

In  some  particulars  there  appear  to  be  analo^es  between  the  tal- 
cose  schists  and  accompanying  beds  of  anthracite  in  Rhode  Island, 
and  the  anthracite  seams  associated  with  strata  of  gneiss  and  talcose 
schists,  formerly  considered  as  primitive,  at  L'Oisans,  in  Dauphiny, 
and  the  Alps.  M.  A.  Brongniart  has  declared  that  the  coal  vegeta- 
tion of  this  formation  is  identical  with  that  of  the  true  coal  measures. 
M.  S.  Gras  confirms  this  view,  and  states  further  that  these  were 
sedimentary  rocks,  modified  by  subterranean  emanations.  In  the 
Alps  there  are  many  proofs  of  the  transformation  of  sedimentary 
into  crystalline  rocks,  as  high  up  as  the  coal  measures. 

The  old  Portsmouth  Mines^  towards  the  close  of  1841,  had  been 
re-opened,  and  several  new  shafts  had  been  commenced  in  their  vicin- 
ity. As  regards  facilities  of  transportation,  no  position  can  be  more 
convenient ;  for  sloops  and  schooners  can  approach  within  one  or  two 
hundred  yards  of  the  mine.  The  quality  of  the  coal  is  excellent ; 
the  demand  for  it  increases  every  year,  and  it  can  readily  be  sold,  as 
fast  as  it  is  possible  to  mine  it.  In  1842,  the  price  for  the  larse 
coal  was  $5.00  per  ton,  and  half  that  sum  for  the  finest  or  pea  coal: 
terms  which  can  be  commanded  nowhere  else  at  the  pit's  mouth,  in 
the  United  States.  As  a  proof  of  the  value  even  the  smallest 
had  acquired,  the  owners  were  screening  over  the  refuse  heaps, 
abandoned  20  years  before ;  and  were  selling  the  coarsest  at  $2  to  $8 
per  ton;  the  next  size  at  $1.25,  and  mere  dust  75  to  50  cts.     The 

J[uality  of  the  coal  improves  as  the  depth  increases.  As  may  be  in- 
ierred  from  the  geological  condition  of  this  region,  the  great  draw- 
back on  the  prospective  value  of  coal  undertakings  any  where  within 
its  limits,  and  on  the  confidence  so  essential  to  such  operations,  arises 
from  the  irregularity  of  the  ground ;  making  the  thickness  and  the 
continuity  of  any  one  coal  seam,  a  matter  of  extreme  uncertainty, 
even  for  the  space  of  a  few  feet.  The  roof  of  the  main  worked  bed 
is  tolerably  regular,  and  consists  of  a  good  hard  slate ;  but  the  fioor 
undulates  considerably,  and  of  course  affects  the  thickness  of  coal  to 
a  corresponding  extent.  At  one  point  here  there  were  only  eighteen 
inches  of  coal,  between  roof  and  floor ;  yet  on  advancing  but  a  short 
distance  we  observed  a  thickness  of  fifteen  or  sixteen  feet.  Under 
these  circumstances,  it  is  difficult  to  assume  an  average.  Dr.  Jack- 
son's estimate  of  three  feet  workable  coal  to  each  seam,  through  the 
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Since  the  foregoing  notes  were  collected,  we  have  been  favoured 
by  Dr.  Emmons  with  his  volume  on  the  so-called  Taconic  svstem,  as 
exemplified  in  the  northern  states  of  the  Union ;  including  the  Rhode 
Island  coal  fields.  The  Taconic  system,  according  to  the  views  of 
the  author,  and  in  opposition  to  those  of  many  eminent  geologists, 
embraces  a  series  of  rocks  which  are  supposed  to  be  older  than  the 
New  York  lowest  series,  and  are  characterized  by  a  separate  class  of 
cranio  remains.    It  rests  unconformably  upon  primary  schists. 

We  believe  that  the  author  does  not  comprise  within  this  system 
the  coal  formations  of  Rhode  Island,  although  they  repose  upon  it, 
and  have  many  lithological  characters  in  common,  on  account  of  the 
proximity  of  the  schistose  Taconic  rocks  which  have  furnished  the 
greater  part  of  the  materials ;  and  consequently  they  appear  to  pos- 
sess a  character  of  much  greater  antiquity  than  the  coal  and  3ubja- 
cent  rocks  usually  exhibit  elsewhere. 

'^  That  it  is  possible  for  a  sedimentary  rock  to  retain  or  assume 
the  characters  of  the  parent  rock,  is  rendered  highly  probable  by  the 
characters  of  the  rocks  or  slates  connected  with  the  Rhode  Island 
coal  beds.  Here,  in  connection  with  the  conglomerate,  probably  of 
the  old  red  sandstone,  there  is  much  material  which  is  a  talcose  slate, 
differing  but  slightly  from  the  talcose  slate  of  the  Taconic  system. 
The  beds  of  conglomerate  with  which  these  slate  beds  are  in  connec- 
tion, do  not  appear  to  be  metamorphic ;  and  the  whole  seems  to  be 
merely  indurated  or  hardened  slate,  the  original  particles  being  talc 
and  mica,  with  some  fine  quartz.  The  rock,  when  complete,  is  merely 
an  ordinary  talcose  slate.'' 

Dr.  Emmons  is  somewhat  indisposed  to  admit  the  metamorphic 
character  of  the  Rhode  Island  coal,  inasmuch  as  the  slates  and  con- 
glomerate bear  no  marks  of  the  action  of  heat ;  the  fossils  are  similar 
m  texture  to  those  of  other  coal  fields,  and  are  free  from  all  traces 
of  fusion ;  and  because  if  sufficient  heat  had  been  applied  to  volatilize 
the  bitumen  of  the  coal,  then  ought  the  slate  also  to  exhibit  marks  of 
having  been  burnt.  These  reasons,  however,  do  not  appear  suffi- 
ciently conclusive  nor  do  they  apply  to  the  anthracite  of  Pennsyl- 
Tania,  which  exhibit  no  traces  of  fusion,  neither  in  the  coal,  the  slates, 
nor  the  organic  remains.  I  believed  the  word  ^^  baked'*  has  been 
frequently  applied  to  this  process,  and  with  apparent  propriety.  Dr. 
Emmons  admits  that  this  coal  of  Rhode  Island  is  traversed  by  veins 
of  quartz,  which  might  have  been  deposited  from  hot  water  or  aqueous 
vapour  holding  silex  in  solution.  The  changing  of  the  coal  into 
graphite  still  remains  to  be  accounted  for. 

As  relates  to  the  economical  value  of  this  anthracite. — On  the  whole, 
we  see  no  reason  for  dissenting  from  the  prediction  of  Mr.  Hitch- 
cock, ^^  that,  ere  long,  the  anthracite  of  Rhode  Island,  and  even  that 
of  Worcester,  will  be  considered  by  posterity,  if  not  by  the  present 
generation,  as  a  treasure  of  great  value.'' 

Portsmouth,  Rhode  Island,  coal  imported  into  Boston : 

Tom. 

1850 1068 
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It  is  objected  to  this  coal,  that  it  will  not  succeed  in  n_ 
and  that  the  cold  air  chills  the  fire  in   that  position:  is^ 
answers  well  when  consumed  in  cylinder  stoves.     The  <n}r  ' 

urged  in  that  case,  is,  that  it  occasionally  forms  too  mvL 

If  we  look  at  the  numerous  analyses  of  this  coal,  and  sec  dk  ai 
amount  of  foreign  matter  which  it  contains,  besides  pure  ormi 
certainly  should  not  expect  such  a  result. 

Quantity  of  Pennsylvania  anthracite  imported  into  FhniiaB: 

1844  .....         sLsti 

1845  .....  g-eS? 

An  annually  increasing  quantity  of  Nova  Scotia  eoal  a  y 
brought  into  Providence. 

ANTHRACITE  NEAR  PAWTUXBT. 

.\u  announcement  was  made  in  184C,  of  a  new  locality  of 
oilo  in  this  state  near  the  Valley  Falls.  Subsequently,  a 
ivuu>nuv  has  boon  carrying  on  some  operations  here,  and  ngm 
apoaks  favourably,  thus  far,  of  the  success  of  the  undertaking,  asltf 
Uio  quality  of  the  coal,  except  in  regard  to  hardness.  A  depdtf 
ouo  hundred  and  twenty  feet  has  been  sunk  and  about  fire  hmM 
ton»  \^f  the  anthracite  were  raised  in  the  summer  of  1847.  Tliew 
is  about  six  milos  south  of  Providence,  two  from  Pawtuxet,  asdsec 
movo  than  two  milos  from  tide  water. 

Piot\  lliiohoook,  in  his  Goological  Report,  described  a  large  tnfii:: 
livi>iol  oountY,  a  part  of  Tlymouth  county,  the  whole  of  the  island  a 
Khoilo  Isluul,  and  a  strip  on  the  west  side  of  Narraganset  Bit.  ta 
uud^vlaid  l\Y  j:rauwaoko,  a  rock  older  than  the  coal  formation," la J 
ov\ui\aKMit  to  I  ho  Silurian  and  Cambrian  strata  of  late  geologist. 
llo  :idJs,  tV.a:  \\hilo  publishing  his  final  report,  in  1840,  **I  becuM 
s;*ii>tlovl  ili.iC  a  part  of  this  region  was  a  true  coal  formation,  ani 
>o  m.iikvNi  i:  oil  tho  map.  I  now  advance  a  step  further,  and 
m.uo.i.iiii  i\\i\:  tho  wholo  of  this  tract,  embracing  not  less  than  00*) 
ji»^u.M  0  iir.lo,  is  a  ^ronuino  coal  field  that  has  experienced  more  than 
u-iu.kl  uio;.r.uorpV.io  action.  Tho  metamorphic  action  to  which  tlus 
doiv^Mi  ,»uvi  jV.o  vva!  have  been  subject  is  two-fold,  viz.,  first,  mechas- 
UMv.  SiV.'u.l,  olioiuioal. 

•'  riio  ir.vvhauioal  toroo  sooms  to  have  operated  upon  the  strata  con- 
t.r.'.v.v.i;  {\w  ooal  iu  a  laroral  direction,  so  as  not  only  to  raise  them 
v.iU*  i»  V.'.^V.*.v  v.u'liuovl  pv^sition,  but  also  to  produce  plaits  or  folds  such 
.i>  \\o\iM  Vo  tonr.od  if  several  shoots  of  paper  lying  upon  one  another 
\*o:o  ;ako!i  into  a  man's  hand,  and  by  pressure  on  the  opposite  ed<^ 
>*o\v  N'vuuip\\i  so  as  to  form  ridges  and  hollows. 

*•  rho  oliouuoal  motamorphosis  which  these  rocks  have  experienced 
oo:^s*.sis  mainly  in  suoh  eft'oots  as  heat  would  produce." 

llo  oonoluJos  his  remarks  on  the  subject  thus: — "The  evidence 
sooms  \ory  strong  on  which  I  base  the  conclusion  that  the  Bristol 
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Rhode  Island  deposits,  with  vegetable  remains,  possess  the  age 
character  of  a  trae  coal  field,  as  the  carboniferoas  period  of  the 
legists. 

L  In  the  first  place  the  general  ontline  of  the  surface  over  this 
Id  corresponds  with  that  ot  a  re^lar  coal  field  or  basin. 
II.  The  rocks  correspond  essentially  to  those  of  the  coal  measures. 
.  t   III.  The  number,  position,  strike,  dip,  and  general  character  of 
^  the  beds  of  coal  already  discoYere4  in  the  district  under  considera- 
tion render  it  probable  that  it  is  all  one  coal  field,  or  essentially  one. 
I       lY.  The  character  of  the  vegetable  remains  found  in  connexion 
i'  with  these  coal  beds  make  it  almost  certain  that  they  belong  to  the 
1  .Mai  measures  of  the  carboniferous  system." 


PBAT. 

Block  Island The  most  southern  appendage  of  this  state,  and 

'  .  included^  in  Dr.  Jackson's  geological  and  agricultural  survey,  in 
•  1840 — from  whence  we  obtain  the  substance  oi  the  following  details. 

"  There  are  no  trees  upon  J^lock  Island,  and  since  wood  fuel  is  too 

expensive  for  general  use,  it  most  fortunately  happens  that  nature 

\  ki8  amply  provided  the  inhabitants  with  a  great  ana  almost  inexhaus* 

.HJXAe  supply  oi  peat,  or  tug,  as  it  is  there  called.    Thus,  almost  every 

"  &mily  owns  a  peat  bog,  which  is  their  depository  of  fuel,  from  which 

they  draw  an  ample  allowance,  yearly. 

^^ Attached  to  every  dwelling  we  find  a  ^tug-house,*  in  which  is 
Itored  up  the  winter's  fuel;  and  each  family  burns  from  twenty-five 
to  thirty-five  cords  of  peat  per  annum.  The  mode  of  preparing  it 
ifl — ^in  case  it  is  a  first  cutting — to  split  out  cakes  of  it,  about  six 
inches  square,  which  are  laid  upon  the  bank  to  dry  in  part ;  after 
which  it  18  turned ;  and  subsequently  it  is  piled  up,  in  open  stacks, 
through  which  the  air  circulates  and  completes  the  process. 

*^  In  case  an  old  bog  is  dug  over  the  second  time,  the  peat  is  made 
hy  the  hands  into  halls,  as  large  as  a  twelve  pound  cannon  shot ;  and 
uese  are  laid  on  the  ground  partially  dried,  and  then  stacked  like 
piles  of  cannon-balls.  They  become  firm,  and  burn  very  well ;  giving 
out  a  large  and  clear  flame,  and  making  a  good  coal.  The  fire- 
places are  all  arranged  with  peat  grates,  or  frames  made  of  bar-iron, 
lar^e  enough  to  fill  a  kitchen  fire-place.  On  this  they  lay  the  peat, 
and  it  proves  to  be  an  excellent  fuel ;  giving  a  good  clear  fire,  suitable 
for  all  kinds  of  cooking,  and  for  the  warming  of  apartments. 

^'  I  think  that  most  persons  would  give  up  their  prejudices  against 
peat,  if  they  should  spend  a  few  weeks  among  the  people  of  thia^ 
island." 

The  opinion  prevails  that  when  tug-hogs  have  been  entirely  cut  out,, 
by  throwing  back  the  loose  turf,  the  peat  grows  again  in  forty  year8|« 
80  as  to  fill  the  bogs. 

Every  little  valley  on  Block  Island  contains  a  few  acres  of  turf  r 
bog;  and  its  depth  varies  from  four  to  ten  feet.    There  is  evidently- 
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MioiuA  lefti  eren  if  it  does  not  grow,  to  rapplj  die  ialuibilaiiti  wUk 
fad  for  ageo. 

At  a  ^eat  nnmber  of  pomts  in  this  State,  peat  bogs  preniL  B^* 
fldee  aa  niely  it  is  used  aa  a  TiliiaUe  ingredient  in  oompoite  or  na- 
nores.  By  analyna,  it  was  found  to  yield  88  per  oent  of  T^getdilo 
matter,  and  12  per  oent.  of  ashes* 

Borne  peat  from  another  psrt  of  the  State  gare  88.6  vegetable 
matter,  9.5  of  silez,  and  1.9  of  various  snbstanees. 

Anoiher  oontamed  95.5  per  oent  of  yegetable  matter.  To  thest 
are  added  in  the  appendix,  the  analyns  of  twen^  speeimeDS  of  peat 
from  yarioos  parts  of  the  State. 

This  sabstanoe  is  held  in  high  estimation  in  New  Wngland.  In  the 
Farm  Reports  of  Bhode  Island,  Mr.  Phinnej,  addressinff  the  State 
Geologist  says,  **  I  know  of  no  way  in  which^  yon  oonUl  render  a 
more  essential  service  to  the  public,  more  especially  to  farmers,  then 
by  enabling  them  to  convert  their  unproductive  and  unsightly  bogs 
into  sources  of  wealth.  I  consider  my  peat  grounds  by  far  thci  most 
valuable  part  of  mv  farm;  fnare  vamaoU  thm  mg  loood  Jalitifir  tmif 
and  more  than  douole  the  value  of  an  equal  number  of  aoroa  of  n^ 
uplands,  for  the  purposes  of  cultivation.  In  the  first  place,  tliejire 
valuable  as  fueL  I  nave  for  twenty  years  resorted  to  m^  peaife  mea- 
dows for  fuel.  .  It  nves  a  summer-like  atmosphere,  and  hghta  a  mm 
better  than  a  wora  fire.  THk^  smoke  from  peat  has  no  irriiatiJM 
effect  upon  the  eyes ;  it  does  not,  in  the  least  degree,  obstroot  reipi- 
ration,  like  the  smoke  of  wood ;  and  it  has  none  of  that  dryin|^  as- 
pleasant  effect  of  a  coal  fire.  Peat,  taken  from  land  which  has  been 
many  years  drained,  when  dried,  (b  nearly  09  heavy  aa  oak  tpood,  mid 
bears  about  the  same  price  in  the  market.*** 

•  Rhode  Island  Report,  p.  247. 
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MANSFIELD  ANTHBACITB  MINES,  FIFTEEN  MILES  NORTH-EAST  OF 

PfiOYIDBNCE. 

Dr.  Jackson  examined  this  coal  for  the  sake  of  comparing  it  with 
that  of  Portsmouth* 

The  result  of  an  analysis  of  a  fair  sample,  was 

Carbon,  87.40 

Water,  and  volatile  matter,    6.20 
Ashes,  6.40 

It  appears  on  this  authority,  that  a  small  seam  of  anthracite  was 
accidentally  discovered  in  Mansfield,  in  1835,  in  the  process  of  sink- 
ing a  well.  In  consequence  of  this,  numerous  persons  obtained  leases 
with  the  right  of  mining,  on  farms  in  this  vicinity.  The  first  vein 
was  only  eighteen  inches  thick,  and  was  not  worked,  on  account  of 
being  so  small.  Subsequently,  the  researches  conducted  under  the 
direction  of  Dr.  Jackson,  determined  the  existence  of  five  beds  of 
anthracite,  the  maximum  thickness  being  five  feet ;  and  their  appa- 
rent linear  extent  was  not  less  than  one  mile. 

These  beds  abounded  in  coal  plants,  of  which  many  species  were 
collected  by  the  geologist. 

Several  analyses  were  made  to  determine  the  character  of  this 
anthracite,  which  seems  to  differ  from  that  of  Portsmouth,  chiefly  in 
having  a  greater  amount  of  carbon,  viz.,  87,  90,  92,  96,  and  98  per 
cent.,  with  a  reduced  quantity  of  ashes. 

From  want  of  experience  in  mining,  the  adventurers  failed  to 
derive  an  adequate  benefit,  and  the  mines  were  abandoned  in  1888. 

They  were  re-examined,  in  1839,  by  Dr.  Jackson.  One  seam  was 
proved  to  be  seven  feet  thick,  and  its  quality  was  good, — ^yielding 
but  six  per  cent,  of  ashes. 

At  another  mine,  where  a  shaft  had  been  sunk  to  the  depth  of 
one  hundred  feet,  a  bed  of  coal  was  encountered,  but  thought  to  be 
inferior. 

The  nature  of  these  seams  seems  to  correspond,  as  regards  irregu- 
larity, with  most  of  those  known  in  Rhode  Island.  Some  days  the 
miners  raised  ten  tons  of  coal,  while  on  others  they  obtained  but  lit- 
tle ; — ^yet  the  geologist  considers  that  the  Mansfield  coal  mines  are 
still  capable  of  being  worked  to  good  profit,  if  pursued  with  skill  and 
judgment.* 

*  Dr.  Jaokaon,  on  the  ICuiBteld  Goal  Mlneiy  in  hii  Rhode  IiUad  Beporty  in  1840. 
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The  tunal  ootX  plants  oocnr  imbedded  in  the  dule  utd  data  ef  Ai 
Huufield  ^triot :  hat,  Mr.  Ljell  obMrres,  no  trwMS  of  iheDi  or 
eanUB  We  been  diseoTered. 

"In  like  nuoner,  ve  find  an  ahsenoe  of  all  fixrib,  enept  Tenti- 
.  hie  remains,  in  the  anthraoite  ooal  distriot  of  FeonejlTanu,  and  m 
foasile  of  any  kind  in  the'  snhjaoent  oonglomeratee  and  red  laad- 
■tones."*  In  the  bitnminons  coal  shales  of  PennsylTaoia,  m^  hov- 
ever,  find  several  genera  and  apedes  of  fosail  shells,  and  the  reaaiu 
of  fishes  and  shells  in  the  sandstone  beneath.  At  Bloubtur^  nuHr- 
'  oas  shells  oconr  in  the  ooal  and  iron  Bhalei.t 

hijporl  4/  Rvufbxmia  amtkraeita,  ami  of  .^MmMii  and  Fonign  WImiAwm 
eodU,  raAunl  to  rt«  eoMMon  dmoMMOAoK  of  toiu,  fivm  doUrmt^  tmu,  mi 
tHwUt,  Mo  the  port  nf  BotUm.  NOt—Oert  an  eotuUmbk  twriaftww  li 
At  jMitotftal  ilaUmmlt  qf  eool  imporltd  omI  eoiummai  m  Bottom,  tJM 
eoMMf  be  readHf  aeeotmlta  for. 


Amoriaui  Coali. 

Fonign  taporttd  KMtninoug. 

■g 

1 

'f! 

■ss% 

111 

nil 

"■s-5-si 

Plli 

Jill's 

jl 

^1 

J 

•|1 

18U 

T«.ieo 

4.S0* 

35,613 

io6,m 

I83fi 

Tfi,72a 

7,STS 

4,287 

17,SS0 

Sl.937 

105,334 

I83e 

ar.isfl 

7,105 

9,146 

80,443 

3fl,i99 

111,9H 

18ST 

so.teT 

3,903 

11,873 

sr,ii4 

48,eS7 

188,447 

1838 

n,36i 

3,843 

10,3*4 

88,363 

43,106 

138,811 

1839 

6,100 

6,880 

47,482 

53,361 

149^9IT 

IBIO 

Ts'sir 

3.299 

13.410 

37,487 

49,SB7 

117,ia 

laii 

4,430 

14.246 

37,536 

bhtSl 

l«7,14f 

1642 

B0,27H 

4,350 

12,718 

87,374 

40,092 

I8*,T» 

1843 

117,451 

5,354 

6,862 

24,230 

32.1)91 

134,897 

1814 

139,(66 

6.103 

9,098 

25,417 

34,615 

130,184 

184S 

16S,42J 

lO.lBO 

16.195 

42,035 

67.130 

axsa 

184fl 

168,001 

6,179 

13,188 

16,851 

40,039 

114,11) 

1847 

!i8.093 

fi.on 

4.256 

86,103 

828,«T 

1848 

274,903 

2,098 

6.943 

65,788 

331,7t8 

1840 

363,833 

748 

12,800 

S4,53I 

67,971 

»1,34« 

IBSOt 

394.675 

40,083 

43,632 

339,471 

18S1 

3e6.7SS 

7,394 

38,017 

46,411 

390,708 

lSt2 

43a,061 

«,T4a 

43,828 

58,578 

460,889 

18S3 

364,938 

4,099 

67,111 

62,110 

416,996 

The  retail  chaldron  of  Boston  is  from  2500  lbs.  to  2700  Ibi. 
ireieht. 

Virginia  coal  is  sold  in  Boston,  chiefi;  for  glass-hooses ;  and,  otbe^ 


PniDft.,  p.  256. 
t  Annwd  B«part  of  tli«  Btala  Kngliuai  ud  Smrajoi  on  tho  Cuial*  oC  X«w  Ta^  UB. 
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wise,  tbe  qnaDtitr  does  not  affect  the  retail  trade.    This  coal  v 
purchased,  in  1845-8,  for  from  (7.50  to  $10.50  per  chaldron. 

Annaal  ImporUtian  of  Virginia  Ci»l  into  Bocton. 


TMn. 

Biuhabu 

Ytut. 

Btuhtli. 

T«m. 

Buli«U. 

1836 
1838 
1837 

1338 

i83g 

31!,I06 
iOOfiSi 

ias,i7s 
10T,«S5 
144,179 

1841 
1843 

1848 
1S4T 
1S48 

134,011 

148,998 
183,061 

1849 
ISfiO 
1851 
18SS 

1863 

83,416 
78,S80 
14,000 
4,800 

Statement  of  the  quantitieB  and  value  of  American  and  foreign 
coal  consumed  in  manufacturing,  in  the  State  of  Massachnaetts,  dur- 
ing the  year  ending  April,  1845. 

Anthracite,        -  79,749 

/  American,  -  21,948 


Bltnminons  coal 


\  Foreign, 


29,578 


TalD*. 

¥453,411 
147,917 
190,406 


131,275         ?791,788 
Average  rttaU  prices  of  AathraciU  and  BUnmiiunu  Coal  in  Botton. 


Ameriun  Anlhnclle,  per  loa  01^,000  pouudi. 

Foieljn  Biumin™.  C«li(,  p«- thildnm. 

t 
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1 

1841 

i 
iS 

DMt. 

8W9 

11 

000 

DiOi. 

'S 

076 

7J8 
700 

TMlO 
1010  13 

laso 

iiooiQiuw 

1000 

10  00 

bj! 

75010  900 
flOOwflOO 

am 

72S 

si""" 

e00»9  00 

Newcastle  is  quoted  at  Boston,  wholesale,  at  $12.00  per  cbaldron.t 

Pictou  coal  .  -  .  .  9.50     "         " 

Anthracite  ....         8.50    "        " 

Plumbago.    In  all  the  cases  which  we  hare  cited,  respecting  the 

anthracites  of  Rhode  Island  and  Massachusetts,  it  woald  appear,  ia 

accordance  with  the  views  of  Professor  Hitchcock,  that  there  exists, 

in  these  regions,  a  gradaal  passage  from  anthracite  to  plumbago,  or 

graphite.    Whether  this  approach  to  graphite  arises,  according  to  the 

view  of  the  learned  professor,  from  the  age  of  the  enclosing  rocks,  or 

whether  it  be  not  rather  the  result  of  the  obvious  modifying  influence 

of  igneous  operations,  as  we  hare  suggested,  we  will  not  now  discuss. 

«  ApTi]18th,lS64— aTgnstpricgUM.    BottoD  Conriar.  fHliign' Jowul,  8«pt  11,  lSi4. 
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WrmUkmn  Goal  exphratian$f  fine  mUee  fnm  MnmiifiBUL 

m 

These  were  viuted  Ij  Dr.  JaokBon,  in  1889  and  1840.  Alt1uMi|^ 
fome  seams  of  anthrame  existed  here,  thej  were  a^iidged  to  be  too 
thin  to  warrant  the  expenditure  attending  iheir  ninnig. 

They  are  also  noticed  by  Mr.  Hitohcodc,  who  states  that  the  eosl 
bears  a  resemblanoe  to  the  anthracite  of  Bhode  Island.  4 

From  the  carbonaceons  and  pyritiferons  slates  of  this  impure  eoil| 
Mr.  Lyell  collected  nmneroos  impressions  of  the  most  common  coil 
plants.  lake  those  of  Bhode  Island,  the  slates  and  micaceous  saiidr 
stones  forming  the  roof  of  this  anthradtey  contain  layers  and  tods 
of  quarts. 

WareetUr^ 

Flnmbaginons  anthracite,  according  to  the  stake  geolorist,  oeoan 
in  ah  imperfect  mica  slate,  or  transition  mica  slate.  This  eoal  bed 
is  seten  feet  thick,  dipping  moderately  to  the  north-east ;  bat  the 
works  were  suspended  in  1888. 

In  this  coal,  ne  observes,  the  metallic  aspect  is  even  nnidi  nsie 
distinct  than  in  the  Bhode  Island  coal ;  and  tiie  qnanttty  of  the 
plumbago  is  much  greater.  Several  tons  of  this  substance  have  been 
ground,  and  sold  for  plumbago.'*' 

The  Rhode  Island  coal  is  heavier  than  the  purest  Pennsylyanit 
anthracite,  and  that  of  Worcester  is  heavier  than  the  formeri  i8 
approaching  nearer  to  graphite. 

We  subjoin  the  specific  gravities  of  these,  determined  by  wdl 
known  authorities ;  remarking,  however,  that  its  great  weight  seems 
mainly  to  be  the  result  of  a  superabunciance  of  earthy  matttfi  S8 
shown  by  Dr.  Percy^'s  analysis. 

Purest  anthracite  of  Lehigh,  broad  "j 

Mountain,  &c.,    (Bache,   Johnson  >  1.600  to  1.650 

and  others,)  J 

Massachusetts.     Mansfield   plumba- 1  1  7in 

ginous  anthracite,  (Dr.  Jackson,)  f 
Portsmouth,  R.  I.    Plumbaginous  an- 1  -  py^-^v  ,    1  qca 

thracite,  (Dr.  Jackson,)  |  ^-^^^  *^  ^'^^^ 

Worcester.      Plumbaffinous    anthra- 1  o  -1  a>i  1.  x  j    txJLi 

cite,  (Bull,)  /  2.104  but  doubtfid 

Graphite.    (Dr.  Ure  and  Beudant,)       2.080  to  2.450 

This  plumbaginous  anthracite  has  lately  been  submitted  to  the 
examination  of  Dr.  John  Percy,  of  Birmingham,  England.    The  fol- 

•  fiitoheock'a  Geology  of  HasMohiiMtti^  p.  279. 
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;  result  is  published  in  the  proceedings  of  the  Geological  So- 
»f  London.* 

Carbon,  28.350 

Hydrogen,  0.926 

STgX }  ■      «-»«5 

Ashes,  68.569 

100.000 

Lyell  is  of  opinion  that  the  stratified  rocks,  containing  the 
Ekginous  anthracite  of  Worcester,  consisted  originally  of  sedi- 
ry  strata,  which  have  been  so  altered  by  heat  and  other  pln- 
;aases,  as  to  assume  a  crystalline  and  metamorphic  texture,  by 
the  grits  and  shales  of  the  coal  have  been  turned  into  quart- 
[ay-slate,  and  mica-schist ;  and  the  anthracite  into  that  state  of 
I  which  is  called  plumbago  or  graphite.f 
quantity  of  anthracite  annually  produced  in  Massachusetts  is 
lall.  We  see  by  a  late  report,  that  the  value  of  the  mineral 
Qd  iron  ore  obtained  in  1845,  was  together,  but  of  the  value 
.,669.t 

C.  U.  Shepard  remarks,  that  the  discovery  of  anthracite  at 
ster,  in  this  State,  unattended  with  any  secondary  or  recom-    , 
rocks  and  vegetable  remains,  is  an  apparent  exception  to  the 
J  rule  that,  '^  Good  workable  coal  has  never  been  found  either 
oldest  crystalline  rocks,  or  in  the  newest  formations  of  the 
ary."     We  think  this  anomaly  is  explainable  on  the  ground  of 
eat  change  in  structure  and  appearance  of  the  regular  coal 
and  the  local  effect  of  intense  heat,  and  consequent  modifica- 
'  character  to  which  the  mass  has  evidently  been  subjected, 
lay  even  be  questioned,  however,  he  adds,  whether  this  seam 
mbaginous  mica  slate,  deserves  the  name  of  coal  slate. 
duction.     1844-5,  mineral  coal  and  iron  ore  mined,  21,669 
78  hands  employed.§ 

Bituminotis  Coal  in  new  red  sandstone. 

State  geologist  observed  "  thin  veins  and  irregular  nodules" 
1  in  the  new  red  sandstone  of  the  Connecticut  valley ;  but  as 
^knowledged  that  ^'  in  almost  every  instance  it  appears  to  be 
mlt  of  the  carbonization  of  a  single  plant,  whose  form  can  be 
;tly  traced,''  we  have  small  expectation  that  workable  beds  of 
ill  ever  be  met  with  here,  any  more  than  in  other  parts  of  the 
in  the  same  geological  formation.    It  is  also  to  be  noted  that 

rterlj  Journal  of  the  Geo!.  Boo.,  No.  2,  p.  205. 

11  on  MaasachuBettB  Anthracite,  Ihid.,  p.  199,  May,  1845. 

istics  of  Massachusetts,  by  John  G.  Palfrey,  Seoretaiy  of  the  Commonwealth^  1846. 

t'a  Merohanta'  Magazine,  Vol.  XIV.,  p.  285. 


Rifle  OF  AJUKKICA. 


hi  MBtt p*rli  of  ih»  nng«,  fhew  coal  traces  have  boea  depriTedd 
timr  tntomen,   and  han  the  oLaracter  of  anthracites.     This  kl 
ttqilliiMd  by  tha  asthoFf  Irf  tlio  accidental  presence  or  vicinity  of  I 
trip  ToekM.*  «  ' 


Bulroadf  oonqtletod  }q  1846,  lu  principal  roads— 381  miles. 

A^r^ata  laiiB  '    '    ■"         

FopaIra<miii  I 


Anr^ata  langth  of  Tailroaai  in  185S,               3,297} 
=^*  ■•  linlSSO,  - 


CONJffECTICUT. 

0(UX  liai  not  Iteon  found  in  thia  State  in  sufficient  ahundance  to  be 
naked  iritb  ita  ralnable  mberal  productions.  Dr.  C.  U.  Shepud, 
reporting  on  the  Gtoolooioal  Sorrey  of  Counecticut,  aonoaQces  thia 
SHt;  Bona  effwi  had  oean  made  to  obtain  coal  in  a  highlj  glued, 
phBlbagmotu  nioa  slatoat  Sandy  Hook  near  Kewton ;  but  the  result 
vai  mumaoeaafU  and  the  geologist  recommended  the  abandonment  of 
ihe  entarpriaOf  irithont  dn^.f 

The  State  geolt^t  of  Mauachusetts  mention  Bomo  thin  veins  of 
bituninous  coal  in  the  new  red  sandstone  of  the  Connecticut  va)le;.t 
So  late  as  Norember,  1847,  it  was  announced  that  a  bed  of  coal  hid 
been  diaoovered  in  the  town  of  Bidgefield,  and  that  n 
progress  for  working  it. 


10100  01 U 
lolaSoal  Si 
loL  lUpoit 


1838,  p.  UO. 
.    ,  or  OoDDOcUmit,  Beport  ISIT. 
of  HuuefaoHtti. 
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,NEW  HAMPSHIRE. 

No  traces  of  coal  rewarded  the  researches  of  the  State  geologist  in 
1840  and  1841,  and  it  appears,  from  his  report,  that  there  is  little 
probability  of  any  being  fonnd. 

He  points  out  the  peculiar  applicability  of  the  science  oi  modelling^ 
to  this  interesting  and  picturesque  area."^ 

Peat. — This  useful  substance  is  beginning  to  be  understood  lOid 
appreciated  in  New  Hampshire;  a  recent  notice,  [1844,]  informs  us, 
that  in  the  vicinity  of  Piscataguog  village,  a  piece  of  swampy  land 
which  was  thought  of  but  little  value,  was  purchased  for  a  small  con- 
sideration. The  proprietor  afterwards  discovered  that  it  was  covered 
with  Peaty  to  the  depth  of  from  three  to  six  feet,  and  contained  one 
thousand  cords  to  the  acre,  which  are  valued  at  about  two  dollars  per 
oord-t 

The  analysis  of  New  Hampshire  Feat,  by  Messrs.  Whitney  and 
is  as  follows : 


LoeaUty. 

Meredith, 

Vegetable 
matter. 

94.90 

SiUo%  AIaminl^ 
Iron  uid  Lime. 

5.10 

Canterbury, 
Franconia, 

93.80 
73.70 

6.20 
26.30 

Peat  is  employed  as  an  important  ingredient  in  forming  a  compost 
for  agricultural  purposes,  in  New  Hampshire. 

*  Oeologioal  Report  of  New  Hampshire,  by  C.  T.  JackiOD,  1841,  pp.  54, 161. 
f  Mancheiter  Memorial,  Augoit,  1844. 
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MAINS. 

AnthrodfiU  and  Bikmimm  ChaL-^AMiMi^  in  bk  << 

the  Oeoli^  {>f  ihe  PabUd  Lands'*  in  this  stata,  Dr*  J4 ^__,  _ 

believe,  diT  not  obtain  actual  endenoe  of  beds  of  .ooal^  jat  lie  mt. 
noonoes  tbe  ipresenoe^  at  yarioos  plaoes,  of  ihe  fbnnatum  w  iilwifc 
ooal  is  nsoally  fonnc^  elsewberoi  and  we  have  good  reason  to  imi 
that,  when  explorations  for  that  olneet  can  be  mere  losoM^  miir 
taken,  we  shall  be  enabled  to  add  Maine  to  the  other  ooal  |irodiopv 
States  of  America. 

All  alonff  the  south  side  of  the  AhKMtooL  and  stretckiM  sovA- 
ward  of  Iws  Sll,  oyer  an  area  of  120  to  160  sqnani  nuIeB;  and 
norih  of  the  Aroostodc,  over  an  undefined  area  as  w  as  Te^ 
Lake,  are  seen,  according  to  the  Oeologists»  '*all  the  marked  chsp 
racteristics  of  the  regular  anthmcite  coal  formation.'**  The  roda 
certainly  belong  to  uat  formation^  and  are  fieamentl^  ghoedmlh 
carbon,  but  no  bed  of  coid  was  discoverable.  This  u  notbj^ai^ 
means  a  decisive  or  even  discouraging;  drcomstance ;  when  ft  ■ 
remembered  how  unfavourable  to  such  aiscoveries  is  the  poeitutt  d 
the  surveyor  whilst  passing,  amidst  numberless  privatbna  and  dii- 
culties,  through  an  almost  impracticable  and  uninhabited  wjldenieii. 
Accident  will  probably  bring  to  light,  much  that  must  inevitaUy 
escape  the  scrutiny  of  the  most  practised  observer. 

As  the  ^^ regular  coal  series'  is  mentioned,  in  conjunction  irith 
^^the  old  red  sandstone,  resting  upon  the  grauwacke,"  we  should 
infer  that  the  coal,  if  any,  belongs  precisely  to  the  same  age  as  the 
great  central  coal  fields  of  the  United  States,  whether  bituminous  or 
modified  in  the  form  of  anthracite. 

Shales,  containing  vegetable  impressions  such  as  usually  charac- 
terize the  coal  measures,  have  been  observed  at  Waterville  and  cer- 
tain points  in  this  state ;  but  the  geologist  hesitates  to  vouch  for  the 
absolute  existence  of  coal.f  These  supposed  impressions,  indicatife 
of  the  coal  measures,  have  been  decided  by  Prof.  Hubbard  and  ad- 
mitted by  Dr.  Jackson,  to  be  not  vegetables,  but  true  annellidee, 
such  as  characterize  the  slates  which  Murchison  has  included  in  the 
Oambrian  series.it 

Peat, — Dr.  Jackson,  than  whom  there  can  be  no  better  authority 
on  agricultural  geology,  directed  his  attention  to  the  numerous  vtln- 
able  deposits  or  rather  accumulations  of  peat  in  this  state.  At 
the  localities  which  he  designates,  this  substitute  may  be  most  adran- 
tageously  wrought  for  fuel;  it  is  applicable  to  the  burning  of  lime, 

*  G«oloK3r  of  Mmine. 

t  Fint  Beport  on  tbe  Gkology  of  Maine,  p.  106. 

X  Prooeedizigf  of  Absoc  of  Amerioan  Geologiita,  1841. 
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and  various  domestic  uses,  as  well  as  convertible  into  a  powerful 
manure,  admirably  adapted  for  loosening  and  enriching  clayey  soils. 

By  an  extract  from  a  report  ascribed  to  this  author,  and  quoted  in 
Silliman's  Journal,  we  learn  that  in  Maine,  peat  is  found  at  the 
depth  of  three  feet  from  the  surface,  amid  the  remains  of  rotten  logs 
and  beaver  sticks ;  showing  that  it  belongs  to  the  recent  epoch.  The 
peat  is  twenty  feet  deep  (thick)  and  rests  upon  white  siliceous  sand. 
This  recent  coal  was  found  while  digging  a  ditch  to  drain  a  portion 
of  the  bog. 

'^  On  examination  I  found  that  it  was  formed  from  the  bark  of 
some  tree  allied  to  the  American  Fir,  the  structure  of  which  may^be 
readily  discovered  by  polishing  sections  of  the  coal,  so  that  they  may 
be  examined  by  the  microscope.'' 

Dr.  Jacksons  analysis,  shows  that  it  contains  in  100  grains, 

Bitumen,         -----  72 

Carbon,           -----  21 

Oxide  of  Iron,             .            -            -            -  4 

Silica,             -----  1 

Ox.  Manganese^          -            -            -            -  2 

100 

^^  This  substance  is,  therefore,  a  true  bituminous  coal,  remarkable 
indeed  for  containing  more  bitumen  than  is  found  in  any  other  coal 
known.  I  suppose  it  to  have  been  formed  by  the  chemical  changes, 
nipervening  upon  fir  balsam,  during  its  long  immersion  in  the  humid 
peat."  This  is  a  very  interesting  discovery;  and  the  same  substance 
appears  to  exist  in  other  peat  bogs  of  the  State.*  See  notices  on 
peat  in  other  parts  of  this  volume. 

In  his  '^  Report  on  the  Geology  of  Maine,"  in  1887,  the  author 
last  quoted  notices  the  accumulation  of  Peat  at  Quoddy  Head,  near 
the  south-east  angle  of  the  State.  This  mass  is  15  feet  thick,  and  it 
is  suggested  to  deprive  it  of  its  water,  by  means  of  pressure,  when 
it  will  form  a  valuable  fuel.  When  it  is  remembered  that,  according 
to  the  an^ysis  of  Sir  Humphrey  Davy,  peat  contains  60  per  cent,  of 
carbon,  its  use  should  by  no  means  be  discarded.  It  is  a  valuable 
fuel  for  domestic  purposes  and  for  many  manufactories. 

The  above  remarks  will  apply  to  many  other  localities  in  Maine, 
and  the  time  will  arrive  when,  wood  becoming  scarce,  our  neglected 
peat  bogs  will  be  in  requisition.f  In  Germany,  peat  is  dried  in  kilns, 
heated  with  the  small  fragments  and  the  refuse  parts  of  the  same 
substance. 

See  under  the  head  of  Peat  and  Turf,  in  various  parts  of  this  work. 
We  have  in  our  introductory  portion  of  this  work,  explained  the  mode 
of  working  the  turbaries  or  peat  bogs  of  France. 

*  Silliman's  American  Jonmal  of  Science. 

t  Fint  Report  on  the  Geology  of  the  State  of  Maine,  by  Dr.  C.  T.  Jaekion,  p.  33. 
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?^  the  State,  and'  from  a  partial  reconnoissance  of  the  district,  by 

^^  present  writer,  in  1847,  we  think  it  a  safe  calculation  to  estimate 

^'^  productive  coal-bearine  area  at  100  miles  in  length,  by  an  ayer- 

^^e  breadth  of  60  miles.     This  may  be  computed  at  8,000,000  acres, 

^1^  somewhat  less  than  5000  square  miles. 

The  coal  seams  are  thin  and  few  in  number.  What  are  usually 
denominated  the  coal  measures  are  comprised  within  a  very  limited 
^luckness.  The  entire  coal-field  is  evidently  a  shallow  one,  having 
CKiffered  little  from  disturbance. 

Dr.  Houghton's  section  exhibits  the  coal  series,  as  consisting  of 
tiwo  beds  of  coal  and  bituminous  shale,  separated  by  a  bed  of  unde- 
termined, but  inconsiderable,  thickness  of  sandstone;  the  whole  group 
resting  upon  a  gray  fossiliferous  limestone,  which  does  not  anywhere 
exceed  14  feet  in  thickness. 


UPPER  COAL  FORMATION. 

Mi^mum  thickness  80  feet, — of  comparatively  small  area,  in  the 
central  part  of  the  coal  basin.  The  coal  is  comprised  in  several  lay- 
ers, not  exceeding  in  thickness  from  one  to  two  feet  each,  accompa* 
Hied  by  thin  beds  of  argillaceous  iron  ore.  In  point  of  quality  it 
appears  to  be  inferior  to  the  lower  coal. 


LOWER  COAL  FORMATION. 

But  two  continuous  beds  of  workable  coal  are  ascertained  to  exist 
in  the  State  of  Michigan.  The  lowest  of  these  lies  at  a  small  dis- 
tance only  above  the  limestone  stratum,  and  is  associated  with  a  bed 
of  shale,  which  is  also  sufficiently  bituminous  to  answer  the  purpose 
of  an  inferior  coal.  The  State  geologist  estimates  the  maximum 
thickness  of  this  lower  series  at  twenty  feet.  At  Corunna,  the 
county  seat  of  Shiawassee  county,  on  the  border 'of  the  river  of  that 
name,  is  the  best  development  of  the  lower  coal  bed  that  at  present 
has  been  observed.  It  is  the  only  locality  in  the  State  where  coal 
has  been  raised  for  economical  use,  and  even  here  the  work  is  upon 
a  small  scale.  It  consists  of  a  few  shallow  open  pits  sunk  on  the 
margin  of  the  river  and  down  to  the  level  of  its  waters.  This  close 
proximity  to  the  water  renders  the  situation  selected  very  unfavour- 
able for  mining.  The  coal  bed  is  S^  to  4  feet  thick.  In  structure 
it  is  finely  laminated,  like  the  Ohio  coal :  the  laminae  appear  as  if 
cemented  together  with  bitumen.  In  quality  it  is  excellent,  highly 
bituminous,  and  brightly  blazing ;  it  is  said  to  produce  a  very  hot 
fire,  and  to  be  well  adapted  to  the  purposes  of  the  blacksmith.  The 
coal  is  here  covered  by  some  thin  beds  of  black  bituminous  laminated 
slate,  by  a  course  of  nodules  of  argillaceous  iron  ore  and  by  seams 
of  black  shale  and  clay.  Then  occurs  a  drab-coloured  gypseous 
clay,  and  over  that  are  the  gray  and  yellow  sandstones  with  impres- 
sions of  coal  plants ;  from  some  portions  of  this  series  grindstones 
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have  been  made.     The  fossiliferoas  limestone,  nnderljing  the  coaly 
crops  out  in  the  vicinity. 

However  excellent  this  coal  appears  at  these  small  openings,  its 
quality,  and  even  its  thickness,  can  scarcely  be  said  to  be  now  fairly 
tested;  for,  as  at  this  precise  spot  there  is  no  rock  covering,  it  can 
only  be  considered  as  surface  or  crop  coal. 

We  have  been  more  minute  in  this  notice  because  it  is  one  of  the 
very  few  localities  which  have  been  explored  for  the  purpose  of  actu- 
allymining  the  coal  over  an  area  of  several  thousana  square  miles. 

We  have,  during  the  year  1847,  examined  the  outcrop  of  coal  at 
several  other  points  on  the  Shiawassee  river,  but  the  attempts  at  its 
development  are,  as  yet,  of  a  very  feeble  nature.  The  coal  at  all 
these  positions  was  accompanied  by  overlying  courses  of  excellent 
argillaceous  carbonate  of  iron,  and  by  beds  of  gypsiferous  shales. 

Dr.  Houghton  closes  his  annual  report  for  1841,  by  recording  his 
belief  that  bituminous  coal  will  be  found  in  abundance,  for  all  the 
wants  of  the  State,  and  that  it  may  be  fairly  inferred  from  the  facts 
already  determined,  as  to  the  ran^e  of  the  coal-bearing  rocks,  that 
'  coal  will  be  found  at  numerous  other  points  than  those  now  ascer- 
tained, and  also  in  several  coui\ties  where  it  is  not  now  positively 
knotvn  to  exist,  and  where  no  attempts  have  even  been  made  to  pur- 
sue its  traces. 

Whenever  these  developments  are  completed,  or  even  when  they 
are  but  very  partially  extended,  and  when  the  area,  quality  and 
amount  of  productive  coal  beds  in  the  situations  favourable  for  trans- 
portation are  determined  saftsfactorily,  the  geographical  importance 
of  such  a  vast  district  of  bituminous  coal  must  be  apparent.  The 
influence  which  it  will  exercise  over  the  future  prosperity  of  this  new 
State  can  scarcely  now  be  appreciated.  Centrally  situated,  accessi- 
ble to  all  the  upper  lakes  and  rivers,  around  whose  borders  not  a 
trace  of  a  coal  formation  exists,  the  Michigan  coal-field  could  have 
no  rival.  Should  coal  operations  be  conducted  here  on  an  adequate 
scale,  and  the  means  of  transportation  to  the  lakes  be  facilitated, 
the  present  price  of  mineral  fuel  will  be  greatly  reduced.  Anthra- 
cite in  September,  1847,  obtained  from  $13.00  to  $15.00  per  ton  at 
Detroit. 

That  we  are  not  alone  in  our  estimation  of  a  coal-field  so  favour- 
ably circumstanced,  in  this  portion  of  the  American  continent,  we 
might  quote  a  passage  in  the  report  to  his  Excellency,  the  Governor- 
General  of  British  North  America,  on  the  geological  survey  of  Cana- 
da, by  W.  E.  Logan,  Esq.,  1st  May,  1847. 

"  The  great  expense  attendant  upon  the  transport  of  copper  ore  to 
a  distant  smelting  locality,  naturally  turns  the  attention  of  those 
whose  minds  are  directed  to  the  subject  of  mining  it,  to  the  aid  to  be 
derived,  in  its  reduction,  from  such  coal  deposits  as  are  most  nearly 
situated  to  the  region  in  which  it  exists.  The  geological  structure 
of  Canada  appears  to  promise  little  in  regard  to  this  useful  mineral; 
but  in  the  States  of  the  neighbouring  Union,  there  are  two  localities 
on  the  great  chain  of  lakes  to  which  the  mineral  region  of  Lake  Su- 
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perior  belongs ;  one  at  Cleveland,  on  Lake  Erie,  the  other  at  Chica- 
go, on  Lake  Michigan ;  within  forty  and  sixty  miles  of  which,  respec- 
tively, coal  might  probably  be  made  available.  But  in  the  heart  of 
the  southern  peninsula  of  Michigan,  which  is  still  nearer  the  metal- 
liferous region,  a  third  great  coal-field  is  spread  out ;  and  in  this  in? 
stance  the  waters  of  Lake  Huron  appear  to  make  a  deep  incision  into 
the  deposit  in  [near?]  Saginaw  Bay. 

Saginaw  Bay,  therefore,  appears  to  be  the  position  naturally  des- 
tined for  the  reduction  of  such'  copper  ore  as  may  result  from  the 
mineral  region  of  Lake  Superior.  These  ores,  combined  with  the 
sulphurets  reported  to  have  been  discovered  on  Lake  Huron,  seem  to 
be  sufficiently  varied  to  give  a  favourable  smelting  mixture.  The 
coal  is  of  the  bituminous  description,  and  beds  of  fire-clay  will  be  found 
supporting  the  seams.  Unless  some  great  change  should  be  effected 
in  the  system  of  smelting  copper  ores,  there  is  little  doubt  the  pro- 
duce of  the  Michigan  mines  will  ultimately  centre  in  this  locality ; 
and  it  can  only  be  the  operation  of  fiscal  laws  that  will  prevent  the 
Canadian  ores  from  finally  reaching  the  same  destination.'* 

PEAT. 

The  geologist  dwells,  with  much  earnestness,  on  the  abundance  and 
value  of  the  peat  deposits  of  Michigan.  The  substance,  he  states,  is 
of  considerable  importance,  not  only  as  a  combustible,  but  as  a  ma- 
nure. These  peat  beds  are,  like  the  coal  seams,  comparatively  shal- 
low, seldom  exceeding  four  feet  in  thickness.  It  is  of  the  fibrous 
kind,  and  by  no  means  so  compact  as  to  form  a  ^ood  fuel.  It  most 
commonly  overlies  beds  of  calcareous  marl,  which  nas  accumulated  in 
the  innumerable  low  meadows,  beaver  swamps,  and  wet  prairies  of  the 
country.  Michigan  has  been  aptly  designated  by  the  Indians  as  'Hhe 
land  of  lakes,"  and  the  State  geologist  nas  reported  on  the  existence 
of  not  less  than  three  thousand  lakes  within  tne  limits  of  the  penin- 
sula.   Lignites  have  not  been  met  with  in  this  country. 
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CENTRAL   BITUMINOUS    COAL-FIELD 


OF   THE 


PLAIN    OF    THE    MISSISSIPPI,    USUALLY   STYLED   THE    ILLINOIS    COAL- 
FIELD. 

We  have  separated  this  vast  area  into  four  divisions,  correspond- 
ing with  the  respective  States  into  which  they  extend,  as  follows  :— 

I.  Indiana  division.  III.  Kentucky  division. 

II.  Illinois  division.  lY.  Iowa  division. 

In  making  this  classification,  we  have  included  no  portion  of  the 
coal  area  of  Missouri,  from  which  there  is,  however,  no  other  separa- 
tion from  that  of  Illinois  than  the  Valley  of  the  Mississippi.  The 
Missouri  region  will  be  best  treated  on,  separately,  in  the  present 
instance. 


I.    INDIANA  DIVISION. 

To  Dr.  D.  D.  Owen's  Geological  Reconnoissance  of  this  state  in 
1837-8,  we  are  chiefly  indebted  for  what  we  are  able  to  communi- 
cate respecting  this  imperfectly  known  region. 

He  states  that  the  entire  western  portion  of  Indiana  proves  to  be 
rich  in  coal,  and  although  wood  is  extensively  employed,  as  the 
cheapest  or  most  convenient  fuel  at  present,  the  axe  is  busily  at  work 
in  the  primitive  forests,  and  the  rapid  increase  of  steam-power,  call- 
ing incessantly  for  fuel,  is  thinning  them  out  from  year  to  year.* 

The  reporter  was  unable,  from  the  result  of  the  reconnoissance  of  a 
single  season,  (1837,)  to  form  any  exact  estimate  of  the  area  of  this 
coal-field.  He  simply  records  the  results  of  local  examinations,  while 
traversing  the  various  counties.  Limited,  therefore,  as  is  the  infor- 
mation obtained  in  an  area  which  covers  several  thousand  square 
miles,  we  receive  this  contribution  to  American  geology,  with  all  the 
confidence  which  the  known  intelligence  of  the  reporter  deserves  at 
our  hands. 

Bituminous  coal,  of  the  ordinary  kind,  abounds  here,  as  well  as 
cannel  coal.  On  White  river,  the  seams  are  upwards  of  six  feet 
thick.     Others  are  four  and  three  feet  thick,  near  Terre-haute. 

*  Owon'8  First  Bcport  of  a  Geological  Reconnoissance  of  Indiana,  in  1837. 
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If  we  were  to  reason  from  geological,  or  rather  from  mineralogical 
conditions,  on  the  future  position  of  Indiana,  we  should  say  that  her 
western  counties  are  destined  to  heoome,  one  day,  the  chief  centre  of 
manufacturing  industry  in  that  parallel. 

Near  the  mouth  of  Coal  creek,  on  the  Wabash,  in  Fountain  countyi 
no  less  than  six  beds  of  coal  are  exposed,  interstratified  with  argilla- 
ceous iron  ore  and  carbonate  of  iron.  These  coal  seams  vary  from 
one  foot  six  inches  to  four  feet  six  inches  thick,  each. 

At  the  Sugar  creek  foundry,  in  Parke  county,  is  a  three  feet  bed 
of  cannel  coal ;  or  a  coal  nearly  approaching  to  that  variety. 

An  eight  feet  seam  of  good  coal  occurs  in  one  locality ;  another  in 
Clay  county,  four  or  five  feet  thick.  On  Honey  creek,  Vigo  county, 
a  four  feet  coal  vein ;  as  also  on  Lick  Fork  of  Busseron  creek.  On 
the  Patoka,  in  Pike  county,  is  a  bed  said  to  contain  nine  feet  of 
coal.* 

The  reporter  is  unable  to  state  any  facts  to  establish  the  identity 
and  continuity  of  these  coal  seams,  or  how  far  they  may  be  repeti- 
tions of  the  same  series.  He  has,  however,  made  analyses  of  many 
of  these,  which  will  be  found  in  our  tables  at  the  end  of  this  work. 
We  conceive,  that  they  are  all  approximate  results  merely ;  inasmuch 
as  they  are  derived  from  outcrops,  rather  than  from  perfect  coal  of 
the  mines,  which,  at  the  time  of  the  survey,  were  not  in  existence. 

Dr.  Owen  concludes  his  second  report  of  Indiana  with  a  summary 
of  its  geology.  We  have  only  now  to  do  with  that  part  which  refers 
to  the  coal  formation.  This  area  is  a  part  of  a  great  coal-field,  which 
includes  nearly  the  whole  of  Lower  Illinois,  and  eight  or  ten  counties 
in  the  south-western  part  of  Kentucky. 

In  Indiana,  this  bituminous  coal  formation  occupies  an  area  of 
about  7,700  square  miles. 

The  coal  exhibits  its  vegetable  origin  very  distinctly.  Layers  of 
charcoal,  from  which  the  woody  fibre  can  be  readily  detached,  are 
frequent  in  the  superior  coal  beds.  The  dip  of  the  beds  is  westward, 
and  they  are  of  the  same  geological  age  as  those  of  the  Cumberland 
Mountains  in  Tennessee. 

Peat  occurs  in  this  state.f 

Fig.  17. 
Transrene  Section  of  the  niinoia  and  Indiana  Coal-Field. 


•a  M  . 

S               Blinoif.                         f(S  Indiana.  the  Ohio. 

a. -  I 


a  Coal  meaaores.  bb  Carboniferoui  limestone. 

0  Old  Red  Sandstone — Portage  and  Chemang  Gronps — Warerley  Sandstone. 

d  Maroellus  Shale — Helderberg  series. 

*  Owen's  Seoond  Report  of  a  Geological  Sonrey,  made  in  1838.  f  Ibid.,  p.  47. 
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The  foregoing  diagram  shows  a  transverse  section  of  the  lower  part 
of  the  Illinois  coal-field,  from  the  large  section  of  Mr.  Hall.^ 

The  coal  area  of  Indiana  is  only  a  portion  of  an  immense  western 
region,  which  a  writer  has  asserted  to  be  *^  fifteen  hundred  miles  long 
by  six  hundred  miles  broad,  and  would  cover  half  Europe. f" 

We  hesitate  before  adopting  his  statistics,  notwithstanding  that  we 
are,  on  the  whole,  disposed  to  agree  with  those  who  admit  tne  possi- 
bility of  a  period  when  one  single  coal  formation  covered  that  part  of 
the  continent  of  North  America,  which  extends  from  the  Lehigh  to 
the  Missouri.  But  as  we  have  only  to  do  with  the  existing — not  the 
theoretical,  or  antediluvian  areas  of  these  coal  formations — we  are 
compelled  to  state  that  the  present  maximum  length  of  the  ^eat 
Illinois  coal  region  is  about  three  hundred  and  thirty  miles,  and  the 
greatest  breadth  is  two  hundred  miles.  The  actual  area,  containing 
coal,  in  the  entire  space,  which  comprehends  portions  of  Indiana, 
Kentucky,  and  Illinois,  is  56,200  square  miles. 

In  Dr.  D.  D.  Owen's  paper  read  to  the  Geological  Society  of  Lon- 
don, in  November,  1842,  but  not  published  in  extenso^  until  Novem- 
ber, 1846,  we  observe  that  the  dimensions  assigned  by  that  gentleman 
differ  very  little  from  the  preceding,  except  in  the  total  area,  which, 
he  states,  '^  equals  the  entire  island  of  Great  Britain."  This  is  no 
doubt  an  accidental  oversight,  because  that  area  is  83,828  square 
miles,  or  88,052  including  the  Scottish  Isles. 

We  may  repeat  here,  that  the  other  great  bituminous  coal  field, 
which  is  usually  named  the  Alleghany  coal  region,  is  in  the  extreme 
Jength  along  its  centre,  seven  hundred  and  fifty  miles,  and  in  average 
breadth  eighty-five  miles,  containing  65,300  square  miles. 

The  Illinois  coal  field  contains  the  caking  variety,  some  splint,  and 
some  cannel  coal. 

A  canal  was  opened  in  1839,  at  Evansville,  one  hundred  and 
eighty-eight  miles  above  the  mouth  of  the  Ohio,  which  communicates 
with  the  extensive  coal  region  in  the  interior  of  this  state. 

Length  of  Wabash  and  Erie  canal  in  1847,  three  hundred  and 
seventy-four  miles;  cost,  $5,585,000;  receipts,  §500,000. 

BITUMINOUS  COAL  OF  CANNELTON. 

We  have  been  furnished  with  details  from  several  parties,  in  refer- 
ence to  the  cannel  coal  of  this  locality.  It  is  situated  in  that  part 
of  the  coal  field  which  is  intersected  by  the  Ohio  river,  at  about  120 
miles  below  Louisville  by  water,  but  scarcely  more  than  half  that 
distance  in  a  straight  line.  The  seam  varies  from  three  to  four  feet  in 
thickness  and  occasionally  expands  nearly  to  five  feet.J  It  is  entered, 
for  the  purpose  of  mining,  by  means  of  an  adit-level,  a  quarter  of  a 
mile  from  the  Ohio,  at  an  elevation  of  seventy  feet  above  the  bank  of 
that  river.     In  regard  to  geographical  position,  therefore,  the  site  is 

♦  Tranp.  Assoc.  Amor.  Geol.,  Vol.  L,  p.  267.  s 

t  American  Quarterly  Review,  March,  1839.     Also  Darby's  View  of  the  United  States. 

%  Letter  to  Prof.  Silliman,  by  B.  Lawronce,  Louisville,  November  20th,  1847. 
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UQusiially  advantageous,  and  the  coal  can  be  furnished  at  a  corres- 
ponding low  price.  ^ 

The  coaly  for  an  inch  or  two  of  the  upper  part  of  the  seam,  con- 
tains less  bitumen  than  the  rest,  bearing  a  slight  resemblance  to 
cannel  coal,  and  decrepitating  when  burning.  Two  or  three  inches 
of  the  lower  part  consists  of  a  highly  bituminous  shale.  The  remain- 
der of  the  mass  is  of  the  finest  quahty,  coming  out  in  large  blocks  of 
a  foot  or  eighteen  inches  in  diameter,  exhibiting  vegetable  traces. 
It  burns  freely,  yields  a  pleasant  flame,  and  affords  a  light  sufS- 
ciently  strong  to  enable  a  person  to  read  by  it."*" 

This  coal  was  experimented  upon  by  Prof.  W.  R.  Johnson,  and  the 
results  are  detailed  in  his  invaluable  report  to  the  Navy  Department 
of  the  United  States  in  1844.  He  observes  that  the  fracture  is  often 
conchoidal,  and  the  lustre  dull,  like  that  of  Scotch  cannel  coal.  The 
surfaces  are  frequently  covered  with  films  of  sulphuret  of  iron. 
Specific  gravity  was  1,247  and  1,297,  the  mean  of  which  gives  79j 
lbs.  per  cubic  foot.  The  mean  result  of  two  specimens  gave  the  fol- 
lowing proportions : 

Of  fixed  carbon,  -  -  -    69.40^ 

Moisture  and  other  volatile  matter,       -    34.90  >  100 
Earthy  matter,  (3.49  to  8.16)   -  '         -      6.70  j 

Samples  of  the  coal  have  contained  a  much  smaller  amount  of 
earthy  matter — in  one  case  not  much  exceeding  2  per  cent. 

The  observations  of  Prof.  Johnson  agree  with  our  own  expe- 
rience : — '^  From  its  flaky  texture  it  speedily  disintegrates  into  flat 
masses,  burning  with  little  intumescence,  and  scarcely  any  tendency 
to  agglutination.  This  property  allows  a  free  passage  to  the  air, 
favours  rapid  combustion,  and  causes  the  exhibition  of  an  exceed- 
ingly brilliant  light.  Its  prompt  and  rapid  action  appears  to  adapt 
it,  in  a  remarkable  manner,  to  the  purposes  of  western  steamboats. 
It  seems  to  bear  transportation  better  than  any  other  sample  of 
bituminous  coal  which  came  under  noti9e.  It  was  the  only  really 
available  sample  forwarded  for  trial  from  the  great  coal  fields  of  the 

west."t 

It  is  submitted  to  us,  by  the  proprietors  of  this  coal,  that  the 

specimens  sent  to  Washington  were  intended  to  represent  a  perfect 
cross  section  of  the  seam  of  coal,  including  the  inferior  portions. 
Had  the  combustible  experimented  upon  consisted  solely  of  the  bet- 
ter and  main  portion  of  the  vein,  they  conceive  that  the  result  of  the 
investigation  would  have  probably  been  yet  more  favourable. 

We  may  be  permitted  here  to  remark  that  we  have,  in  the  progress 
towards  the  completion  of  this  work,  received  numberless  communi- 
cations from  companies  and  individual  proprietors  of  coal  mines,  in 
all  parts  of  the  iJnion.  We  have  endeavoured  to  do  strict  justice  to 
all,  so  far  as  our  means  and  space  permitted  us  to  act  discriminately, 

*  Letter  of  Prof.  Frederick  Hall,  published  in  the  National  Intelligencer  of  Washington, 
Jolj,  1843. 

j-  Report  to  the  Navy  Department  of  the  United  States,  by  W.  B.  Johnson,  1844. 
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riniiar  7ivr*sa,    Wi£«s  ▼^izix  Kfcweas  to  aH, 


3 J  &  ^rrcT^iir  liu  frcai  f*»I»  w  3»»>  bi^iels  of  this  fad  sre  not 
ffiui  iaZj.  »:  ^-^  sifaie.  lo  5»amV»S3  at  7  eents  per  bosM.  |1.96 
ter  IpTeu     H-?  lai^  isas  n  eaa  be  aff>n]c»i  to  manii&ctQries  Dev  Ae 


^  1'  4  '^»^3  T"!r  losb^L  ^1.12  fwr  ton.  and  tlm  it  is.  coiisideriij 
:^z'^i-  'JiA  fi^axzesi  coal  in  tlie  worM,  at  a  i>06tian  conTMMB 


?ir  *it»*'LST* 


T15«  £»£i.i  :t?Pirsw  £ke  most  others,  in  the  basin  fmn:  the  led  of 

k£:^-K  isrul  &:  li^  place  being  the  lowest  in  the  series,  vhich  eoonts 
:?  rr:  -ririatle  1<»1«  onlv.  as  we  learn  fr^m  a  piamphlet  reeendj 
pit:Iiii'«-L'^  Tie  lowest  e^,  as  we  have  stated,  occnrs  at  Canndton 
azri  &i  Tr&ie  Water  in  Kentncky ;  the  npper  seam  is  worked  at  Bon 
Harl«:>ir.  a&i  at  rarions  other  places.  At  different  points  eadi  of 
tle«<r  g***^*  raries  from  three  to  ten  feet  in  thickness.  The  sum 
^«i  cf  cannel  appears  also  in  EentuckY,  lUinob  and  Missoori. 

We  I'lisenre  in  the  pamphlet  alluded  to,  that  a  ton  of  this  eotl  is 
et^nEralent  onlj  to  26|  bushels  on  the  Ohio.  The  work  termiutei 
with  the  emphatic  statement,  in  relation  to  this  coal  posidon,  tH 
haring  the  cheapest  power,  the  cheapest  materials^  and  the  cheapest 
food,  it  possesses  the  means  of  manufacturing  the  cheapest  goods  in 
the  United  States. 

The  bituminous  coal  of  Gar's  Run,  160  miles  below  Wheeling,  i> 
put  on  board  the  steamboats  for  6  J  cents  per  bushel,  or  ?1.75  per 
ton-  It  is  a  lighter  and  drier  coal  than  that  of  Wheelino",  and  less 
bituminous,  but  is  considered  to  be  better  adapted  for  the  steambotts 
of  the  Ohio. 

•  H&mQton  Smith,  Esq.,  JaDiuuy,  1848. 

-f-  **  Th«  relative  cust  of  steam  and  water  power,  the  Illinois  coal-field,  and  the  adraott^ 
o-«r«d  bj  the  ^tst,  particularly  on  the  lower  Ohio,  for  manufacturing;"  Louisrille,  ISli 
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II.   ILLINOIS  DIVISION. 

So  much  of  the  coal  formation  as  is  comprised  within  the  State  is, 
at  the  utmost,  44,000  square  miles ;  but  if  due  deductions  are  made 
for  unproductive  portions,  for  large  spaces  divided  or  removed  by 
rivers  and  valleys,  the  real  productive  area  would  not,  probably,  be 
found  to  exceed  thirty  thousand  square  miles. 

There  is  no  coal  on  the  Ohio  river  nearer  to  its  junction  with  the 
Mississippi  than  Saline,  near  Shawneetown,  116  miles  above  the 
mouth  of  the  first  named  river.  On  the  Mississippi  it  is  rather  a 
shorter  distance,  being  sixty  miles  to  Muddy  creek,  and  thence 
twenty-five  miles  up  that  creek  to  the  first  coal-bed  there,  or  twelve 
miles  by  land.  Some  coal  operations  commenced  here  some  few 
years  ago,  having  in  view  the  supply  of  the  towns  along  the  Missis- 
sippi, as  far  even  as  New  Orleans.  The  present  supplies  of  coal  to 
the  lower  country  are  obtained  from  a  vast  distance  up  the  Cumber- 
land and  Tennessee  rivers,  but  especially  from  Wheeling,  Pittsburg, 
and  the  intermediate  points,  900  miles  further  from  the  market  than 
the  Illinois  coal  of  Muddy  creek.  The  estimated  expense  of  deliver- 
ing this  coal  at  New  Orleans,  by  arks,  is  about  $2.25  per  ton :  while 
the  minimum  price  of  coal  there  is  25  cents  a  bushel,  or  $7.50  per 
ton.  In  winter  time  from  50  to  62^  cents  per  bushel,  or  $12  to  $15 
per  ton,  have  been  occasionally  the  retail  price  there.  This  Muddy 
creek  coal  seam  is  a  horizontal  bed  six  or  seven  feet  thick,  above 
which  is  another  vein,  not  heretofore  worked.  Coal  can  be  thrown 
from  the  mouth  of  the  drift  into  a  boat.  Its  quality  is  most  excel- 
lent, igniting  readily,  and  caking  together  perfectly,  without  making 
much  clinker.  It  has  been  used  for  fifty  years  by  the  old  French 
settlers,  to  make  edge  tools,  which  have  borne  a  high  reputation. 

What  is  termed  St.  Louis  coal,  supplied  to  the  steamers,  burns 
with  a  good  flame,  and  cements  like  that  of  Pittsburg ;  ashes  dark 
gray,  in  small  quantity,  and  consumes  with  little  waste.  It  is  often 
mixed  with  yellow  sulphuret  of  iron  in  flakes  occurring  on  each  face 
of  the  sectional  fracture ;  and  consequently  is  not,  we  understand,  in 
so  good  repute  for  the  purposes  of  iron  manufacturing. 

At  the  present  day,  it  is  impossible  to  state  precisely  how  much  of 
Illinois  and  the  contiguous  States  is  occupied  by  productive  beds  of 
coal.  The  true  coal  producing  area  is  probably  but  a  fraction  of  the 
space  comprehended  within  the  geological  limits  of  the  carboniferous 
formations  in  those  countries.  This  remark  especially  applies  to 
Missouri  and  Illinois ;  in  the  former  State,  the  coal  prevails  rather 
in  detached  patches,  than  continuously  spread  over  the  entire  space. 
When  persons  speak  of  the  vast  area  occupied  by  the  coal  formations 
in  the  western  country,  we  must  understand  them  as  referring  to  the 
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kl  Emits  of  these  areas,  for  we  hare  no  detmQed  smreyB  to 
iOfjw  zhe  extent  occupied  by  the  workable  coal  beds.  We  believie^  is 
sajin^  thns  much,  we  but  express  the  sentiments  of  CTery  local 
:i«erTer  in  that  quarter. 

Towards  the  north-west  boundary  of  this  district,  seyeral  eoil 
seams  are  seen  in  the  tongue  of  land  which  lies  between  the  Misu- 
sippi  and  Rock  rivers.  One  of  these  beds  is  from  fire  to  six  feet 
tluck :  its  quality  is  fair,  and  evidently  improves  as  the  workings 
proceed. 

To  the  south  of  Rock  river  are  several  good  coal  seams  which  are 
capable  of  supplying  almost  any  required  quantity  of  this  fheL  Their 
local  position  and  advantages  render  them  of  very  great  value  to  tbe 
country  lying  north  of  this.* 

An  article  on  the  geology  of  Upper  Illinois,  appeared  some  time 
since,  [1838]  from  the  pen  of  Dr.  C.  U.  Shepard,t  in  which  are  no- 
tices of  the  coal  in  that  quarter.  The  outcrop  of  a  six  feet  vein  is 
described  as  occurring  in  the  valley  of  the  Illinois  river.  The  same 
bed  exists  at  Vermillion ville,  and  is  the  most  important  of  any  in  the 
district.  In  quality,  it  is  a  fat,  bituminous  coal,  having  equal  pro- 
portions of  carbon  and  of  volatile  matter. 

The  exact  boundary  of  the  coal-field  has  not  been  traced  here  on 
account  of  the  great  thickness  of  alluvial  or  drifted  matter,  which, 
as  in  ^lichigan,  sometimes  covers  the  coal  measures  to  the  depth  of 
more  than  a  hundred  feet. 

Dr.  D.  D.  Owen's  valuable  paper  was  published  in  the  Journal  of 
the  Geological  Society  of  London,  in  1846.  He  has  ascertained 
that,  with  the  exception  of  some  slight  shades  of  specific  difierence, 
there  is  a  striking  analogy  between  the  fossil  flora  of  the  Americao 
fields  and  that  of  the  equivalent  strata  in  Europe.  Among  many 
others,  he  mentions  that  Palms  are  not  uncommon,  and  some  remains 
of  Coniferae  (?)  have  been  found.  Ho  also  obtained  remarkable  spe- 
cimens of  the  stumps  of  fossil  trees  (apparently  palms)  found  stand- 
ing erect  with  the  roots  attached,  imbedded  in  slaty  clay;  and  slen- 
der leaves  have  been  found,  in  great  abundance,  in  the  near  vicinitj 
of  the  stumps,  imbedded  in  the  clay4 

The  author  adds,  that  valuable  beds  of  argillaceous  iron  ore  exists 
in  this  coal-field,  but  that  hitherto  few  furnaces  have  been  in  o))era- 
tion.  He  conceives  that  this  ore  must  ultimately  become  an  import- 
ant source  of  income  to  the  State,  or  rather  to  the  proprietors  resid- 
ing in  it.§ 

Stated  production  of  coal  in  Illinois,  in  1839,         13,427  tons.|| 
"  «  "  "       in  1840,         15,417     " 

"*  Ow«a*s  Report  to  Congress  on  tho  Mineral  Lands.    Boc.  No.  239,  p.  44. 

t  American  Journal  of  Science,  Vol.  XXXIV. 

^  Models  of  these  stems,  illustrating  their  appearance  in  their  original  site,  were  exhibited 
bj  Dr.  Owtft.  ftl  a  meeting  of  the  Society  of  American  Geologists  and  Naturalists. 

i  Prooyedings  of  the  Geol.  Soc,  Vol.  IV.  Also  Quarterly  Journal  of  the  same  Society, 
vJl  IL.  p.  455. 

i{  liuAi*s  MectbABts'  Magaiine,  Vol.  V.,  p.  434,  and  subsequently. 
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Employing,  according  to  the  return  to  OongresB,  154  workmen,  and 
9120,076  capital;  probably  much  underrated. 

A  Chicago  paper  states,  ^'  There  are,  or  will  be,  in  operation  on 
the  Ist  of  July,  1855,  in  the  State  of  Illinois,  8,715  mUes  of  rail- 
road. There  are  now  in  operation,  leading  into  the  City  of  Chicago, 
1,626  miles  of  railroad.*' 

CANALS. 

This  State,  besides  the  yast  extent  of  its  nayigable  streams,  pos- 
sesses 374  miles  of  finished  canals,  which  cost  $5,585,000,  and  yielded 
in  1845  a  reyenue  of  $500,000. 


III.    KENTUCKY  DIVISION. 

The  south-eastern  extremity  of  this  vast  coal  region,  stretches 
across  the  Ohio  river  into  Kentucky,  and  occupies  eight  or  ten  coun- 
ties in  the  north-western  part  of  this  state, '^  probably  about  4,500 
square  miles. 

At  Hawsville,  on  the  left  bank  of  the  Ohio,  120  miles  below  Louis- 
ville, is  a  coal  bed  four  feet  thick.  The  upper  eighteen  inches  of  this 
bed  consists  of  Cannel  coal ;  the  remainder  is  common  bituminous 
coal,  two  and  a  half  feet. 

Its  analysis  by  Dr.  Jackson,  is  Carbon,  48.40 

Bitumen,  &;c.,  48.80 
Ashes,  2.80 

100.00 

The  price  of  this  coal  at  New  Orleans,  was  sixty-two  and  a  half 
cents  to  one  dollar  per  barrel,  of  two  and  a  half  bushels.  It  is  in 
reouest  there  for  the  use  of  the  tow-boat  companies.f 

Hawsville  is  about  258  miles  above  the  mouth  of  the  Ohio.  The 
coal  seam  is  nearly  horizontal — appearing  on  both  sides  the  river, 
in  a  position  remarkably  favourable  for  loading  into  vessels  lying  in 
the  Ohio.  It  is  a  compact,  largely  conchoidal,  coal,  producing  a 
bright  flame ;  does  not  cement  or  adhere  together  in  burning,  but  on 
the  contrary,  falls  into  a  profuse  white  ash,  much  larger  in  amount, 
practically,  than  the  foregoing  analysis  exhibits. 

*  Owen'fl  Report  of  Indiana,  p.  39. 
f  Hazard's  Register. 
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Althooffh  700  mfles  in  adTtnoe  of  Pittelnifgy  it  liii  been  KilWliOb' 
we  are  told,  unable  to  oompete  with  that  eoa^  wbidb,  is  lloatad  io«i 
tlui  Ohio  in  arks,  and,  it  is  said,  ean  be  mined  eheaper.  39mi  beata 
and  arkfly  in  which  the  coals  are  oonTeTed  down  the  itrnamj  eaa  ate 
be  boilt  cheaper  aboTe ;  and  moreoTer,  the  Pittabmrff  and  Whwiiihg 
coal  ii  estimated  better  for  blacksmiths'  use,  ftc  BfiSl  the  HiawaviDi 
Cannel  is  especially  liked  for  steam  enpnes.  For  domastie  nae  ve 
think  it  Js  ODJectionable,  on  accoont  oi  the  mat  quantilj  of  "nrj 
white  ashes  which  are  left  after  combustion,  flUing  up  the  gmtea,  kc^ 
to  an  nnnsnal  degree;  at  leant  such  was  the  case  in  the  soynliaB  to- 
nished  on  three  or  four  occasions  when  we  Moed  np  and  oowa  thi 
Ohio  in  steamboats.  Altogether,  it  is  greatly  in&rior  to  TawnaiMit 
Cannel  coaL 

It  is  specifically  lighter  than  common  bitominons  coal,  jei  heariff 
than  Cannel  coal  of  Lancashire  and  Yorkshire. 

Eentacky  or  Hawsrille  Cannel,  spec  grar.,             -  1.8G0 

What  is  called  the  Cannel  coal  of  Jackson  coontj,  Ohio^  1*410 

Lancashire  Cannel,  .           -           -           -           •  1.199 

Ldgolton  Cannel  coal  in  Yorkshire,   ...  1.195 

Caseyrille  Cannel  coal,  similar  to  that  of  Oannelton,  in  ladisaii 
reported  on  by  Professor  W.  Johnson.* 

Spec.  grav.  1.89.     The  result  of  his  analysis  gave  of 

Volatile  matter,    -  -  -  -  81.80 

Fixed  carbon,       ....  44.50 

Earthy  matter,     ....  28.70 

100.00 

It  will  be  observed  that  the  proportion  of  earthy  matter  is  moh 
sually  large,  amounting  almost  to  one-fourth,  and  agreeing  with  the 
practical  remarks  made  by  ourselves  and  others,  on  board  the  Ohio 
steamboats,  on  several  occasions. 

Petroleum. — Springs  of  this  substance  occur  at  several  points. 

An  account  is  given  in  Silliman's  Journal  of  a  Petroleum  OH  wdh 
near  Burksville,  Kentucky.  This  was  discovered  some  years  ago, 
whilst  boring  for  salt  water,  and  after  penetrating  solid  rock  for  two 
hundred  feet,  a  fountain  of  pure  oil  was  struck,  which  was  thrown 
np  more  than  twelve  feet  above  the  surface  of  the  earth.  Since  that 
time  it  does  not  appear  that  the  supply  is  sufficiently  regular  to  for- 
nish  an  important  amount  of  this  oil.f 

Professor  Mather  reports  that  many  hundred,  perhaps  many  thoas> 
and,  barrels,  might  be  annually  collected  at  the  different  petrolenm 
springs  in  Kentucky ;  and  that  it  commands  a  high  price  in  the  east- 
ern markets.^ . 

•  Coal  Report  to  the  Secretary  of  the  Nayy,  1844. 
Silliman's  Journal  of  Soienoe. 
Mather's  Reconnoissance  of  Eentaoky,  in  1888,  p.  28. 
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GcLB  Springs^  evolylng  carburetted  hydrogen,  are  not  uncommon. 
They  burn  with  a  white  flame,  and  are  capable  of  useful  applications, 
such  as  lighting  and  warming  houses,  boiling  salt,  &c. 

A  simuar  occurrence  takes  place  at  the  Albion  Mines,  Nova 
Scotia ;  and  also,  on  a  magnificent  scale,  in  China. 

BRECKINBIBGB  CAKNEL  COAL. 

Professor  B.  Silliman,  Jr.  read  before  the  American  Scientific  Con- 
vention at  Washington,  May,  1854,  a  paper  on  the  Breckinridge 
Coal-field  of  Kentucky,  of  which  the  following  is  a  brief  summary : 

^^Breckinridge  County  Cannel  Coal. — The  coal  measures  in  this 
county  reach  an  elevation  of  about  500  feet  above  mean  high-water 
of  the  Ohio  river,  at  Cloverport.  The  strata  lie  with  remarkable 
uniformity,  and  nearly  horizontal,  their  dip  being  south-west,  at  the 
rate  of  about  four  inches  in  one  hundred  feet,  or  less  thap  twenty  feet 
in  a  mile.  The  surface  of  the  country  is  deeply  cut  down  by  the 
wear  and  tear  of  the  water-courses,  and  of  atmospheric  agencies.  The 
WvSb  on  the  Ohio,  at  Cloverport,  as  elsewhere  in  that  region,  are 
composed  of  a  fine-grained  granular  sandstone,  loosely  aggregated, 
thickly  bedded,  of  a  light  gray  colour,  nearly  free  from  anything  but 
silica,  and  easily  reduced  to  a  sharp,  clean  white  sand.  No  traces  of 
organic  remains  could  be  found  in  it ;  but,  from  its  position,  it  must 
be  below  the  coal.  It  will  be  observed  that  three  coal-seams  are 
shown.  The  two  lower  are  common  bituminous  coal,  and  need  not 
be  particularly  mentioned  in  this  connection,  except  to  say  that  the 
lower  bed  (from  four  to  five  feet  in  thickness)  is  believed  to  be  the 
same  which  is  worked  at  Hawsville.  The  coal  which  now  occupies 
our  attention  is  the  uppermost  member  of  the  series,  occurring  at  an 
elevation  of  nearly  three  hundred  feet  above  the  level  of  the  Ohio, 
and  capped  by  a  thick  overlying  mass  of  sandstone  and  shales.  This 
bed  of  cannel  coal  is  about  three  feet  in  thickness,  with  a  bituminous 
shale  of  some  ten  feet  in  addition,  on  which  it  immediately  rests.  As 
a  consequence  of  its  position,  it  covers  a  less  area  of  country  than 
the  lower  beds,  having  been  removed  in  many  places  by  denuding 
causes.  It  is  to  be  looked  for  in  the  regions  where  I  have  seen  it — 
in  the  uplands  and  hill-tops,  and  only  there,  where  the  general  level 
of  the  country  reaches  a  certain  elevation. 

'^  The  northern  margin  of  the  coal  beds  in  the  place  referred  to, 
lies  about  nine  miles  from  the  Ohio  river,  to  which  point  a  railway 
has  been  built.  Here  a  marked  change  in  the  topography  of  the 
country  is  visible.  The  hills  become  more  sweeping,  and  the  valleys 
less  precipitous,  while  the  contour  lines  wind  in  graceful  and  gentle 
curves  around  the  base  of  the  hills.  The  upper  members  of  the  series 
at  this  point  furnish  a  soil  of  enduring  strength,  as  is  tested  by  the 
size  and  abundance  of  the  forest  trees.  Numerous  small  rivulets,  the 
head-waters  of  Clover  Creek,  afford  ample  drainage. 

^'  The  Cannel  Coal  of  Breckinridge  County  is  characterized  by  the 
following  peculiarities,  viz. : 
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^^  1.  It8  densitf/,  which  is  1.14  to  1.16.  Common  bituminoiu  coal 
varies  from  1.27  to  1.85,  and  the  anthracite  from  1.50  to  1.85.  The 
only  coal  lighter  than  this,  so  far  as  is  known,  is  the  so-called  *  Al- 
bert Coal,**  of  New  Brunswick,  whose  density  is  1.18.  The  cause  of 
this  low  density  will  be  sought,  chiefly,  in  the  very  large  amount  of 
volatile  matter. 

"  2.  Its  Tenacity  and  EloBtieity. — Coals  are  usually  brittle  and 
inelastic.  This  is  tough,  and  resists  powerful  and  repeated  blows, 
and  rebounds  the  hammer  like  wood.  The  splints  of  this  coal  may 
be  sensibly  bent  by  pressure,  and  regain  their  original  form  again. 
A  fissure  in  it  may  be  sprung  open  by  a  wedge,  and  will  close  agun 
on  withdrawing  it.  The  writer  has  never  seen  any  other  coal  with 
this  peculiarity. 

"  8.  Its  Electrical  Power. — The  Breckinridge  coal  becomes  povr 
erfully  excited  by  friction,  with  resinous  electricity.  This  peculiarity 
may  be  demonstrated  very  easily,  and  has  never  been  before  noticea 
in  any  other  coal,  so  far  as  the  writer  has  been  able  to  learn,  except 
in  the  ^  Albert  Coal,'  of  New  Brunswick,  before  named.  It  is  not 
easy  to  understand  why  other  very  highly  bituminous  coals  should 
not  have  this  property,  but  such  is  the  fact  with  a  large  number  tkat 
have  been  tried. 

"  4.  Its  Chemical  Constitution. — This  has  been  determined  in  tie 
usual  way,  by  destructive  distillation,  with  the  following  results,  m : 
in  100  parts  we  have. 

Volatile  at  redness, 

Fixed  Carbon,         -  .  . 

Ash,  .... 

Hygroscopic  moisture. 

Sulphur,      -  -  -  . 


I. 

n. 

60.27 

63.520 

31.05 

27.160 

8.66 

8.470 

.777 

a  trace 

a  trace 

99.98 

99.927 

Coke,  ...  -  39.71  86.68 

"  A  comparison  of  these  analyses  with  those  of  other  highly  bita- 
minous  coals,  will  show  that  there  are  very  few  examples  recorded  of 
so  high  an  amount  of  volatile  matter.  For  example,  we  find  among 
American  coals  that  the  ^Albert  Coal,*  of  New  Brunswick,  yiel£ 
61.74 ;  the  coal  of  Chippenville,  Penn.,  49.80 ;  that  of  Kanawbs, 
41.85;  that  of  Pittsburg,  32.95  per  cent. ;  while  the  mean  of  the  fat, 
caking  coals  of  Liverpool  is  37.60  per  cent.  The  Lowmoor  Scotch  Can- 
nel,  and  the  Boghead,  also  a  Scotch  coal,  are  the  only  ones  giving » 
higher  proportion  of  volatile  matter.  In  fact,  the  ordinary  propor- 
tions of  volatile  and  fixed  ingredients  in  bituminous  coals  are  com- 
pletely reversed  in  the  Breckinridge  Cannel." 

*  Asphftltum.    (Seo  Taylor's  deposition  before  the  Supreme  Conrt,  Halifax,  on  th«  Hiils- 
boro'  Asphaltum  Mine,  Albert  City,  N.  B.,  and  other  competent  authoiitj.) 
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We  regret  our  limits  prevent  our  making  larger  extracts  on  the 
subject. 


IV.    IOWA  DIVISION. 

This  great  bituminous  coal-field  has  its  north-western  termination 
in  Iowa  Territory ;  occupying  some  ten  or  twelve  townships,  or  about 
four  hundred  square  miles,  which  we  have  included  in  our  estimate 
of  the  Illinois  field. 

Not  much  was  known  as  to  the  details  of  the  coal  seams  here,  at 
the  period  of  Mr.  Owen's  survey,  in  1840.  Only  one  seam  is  adverted 
to,  as  cropping  out  west  of  the  Mississippi,  the  coal  of  which  was  said 
to  be  of  indifferent  quality.  Its  analysis  appears  in  our  tables. 
There  are  several  good  coal  seams  on  the  eastern  borders  of  the  river 
in  the  Illinois  portion.'^ 

According  to  ofScial  returns  to  Oon^ress,  in  1840,  there  were 
10,000  bushels,  or  321  tons  of  coal  raised  in  Iowa. 

1854.  With  respect  to  the  immense  coal  fields  in  Iowa,  we  take  the 
Kberty  of  quoting  largely,  by  permission,  from  the  valuable  work  of 
Dr.  l5.  D.  Owen,  in  his  last  Greological  Survey  and  Report  of  Wis- 
consin, Iowa  and  Minnesota,  published  in  lo52.  ^*The  country, 
which  has  been  carefully  examined,  is  the  most  extensive  ever 
reported  by  any  geologist  or  geological  corps  in  this  country,  includ- 
ing, as  it  does,  four  times  as  much  territory  as  the  State  of  New  York, 
and  being  about  twice  and  a  half  as  large  as  the  island  of  Great 
Britain.  The  average  width  of  the  territory  laid  down  in  the  geo- 
logical map,  is  about  270  miles,  its  area  exceeds  200,000  square 
miles."  ^^  Throughout  this  vast  district,  all  the  principal  streams 
which  water  it,  have  been  explored,  to  the  number  of  ninety-one,  and 
more  than  a  fourth  of  these  have  been  navigated  from  their  mouth 
almost  to  their  source  in  bark  canoes.*' 

**  Coal  and  iron  in  abundance  have  been  found,  and  other  valuable 
minerals.  The  coal  measures  of  Iowa  are  shallow,  much  more  so 
than  those  of  the  Illinois  coal  field.  They  seem  attenuated  as  towards 
the  margin  of  an  ancient  carboniferous  sea,  not  averaging  more  than 
fifty  fathoms  in  thickness.  Of  these  the  productive  coal  measures 
arc  less  than  a  hundred  feet  thick.  The  thickest  vein  of  coal  de- 
tected in  Iowa,  does  not  exceed  from  four  to  five  feet,  while  in  Mis- 
8oari  some  reach  the  thickness  of  twenty  feet  and  upwards.     In 

*  Owen's  Report  on  the  Mineral  Lands  of  Iowa  and  Wisconsin,  1840,  p.  44.    Also  in  re- 
riMed  edition  of  1S44,  p.  5S. 
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quality  the  coal  is,  on  the  whole,  inferior  to  the  seams  of  the  Ohio 
valley.     To  this,  however,  some  very  fair  beds  form  exceptions." 

^^  Lignite  was  found  on  the  Mankato  river  and  its  branches,  wldch 
approached  the  cannel  coal  in  its  character.  Although  search  was 
made,  no  regular  bed  of  lignite  was  found. 

^^  The  carboniferous  limestone  in  Iowa,  if  we  commence  where  it 
crosses  the  Des  Moines,  between  the  mouth  of  that  river  and  the 
Missouri  line,  ranges  north  as  far  as  the  confluence  of  the  Iowa  and 
English  rivers,  then  for  about  40  miles  it  is  lost  to  surface  view, 
reappearing  on  the  Iowa  river,  in  Tama  county,  and  ranging  thence 
in  a  north-westerly  direction,  towards  the  head  of  the  stream ;  there, 
however,  it  is,  to  a  considerable  extent,  covered  up  from  the  view  bj 
the  drift,  showing  itself  in  such  cases  only  in  the  cuts  of  streams. 

^^  This  zone  of  limestone  has  an  average  width  of  25  miles ;  it  cir- 
cumscribes, with  a  short  interval,  the  great  coal  field  which  occupies 
the  whole  of  southwestern  Iowa,  extending  north  to  latitude  42°  3(K, 
and  separates  it  from  the  Illinois  coal  field  by  a  calcareous  belt  vary- 
ing  in  width  from  25  to  50  miles. 

^^Of  this  coal  field  (in  Iowa  alone,  not  including  its  extension 
south  into  Missouri,)  the  dimensions  are  as  follows : — Its  avenge 
width  from  east  to  west,  is  less  than  200  miles ;  its  greatest  lengUi 
from  north  to  south,  about  140  miles ;  its  contents  about  25,W0 
square  miles.  It  extends,  measured  in  a  direct  line,  nearly  200  miles 
in  a  north-westerly  direction  up  the  valley  of  the  Des  Moines. 

"The  fossil  corals"  says  Dr.  Owen,  "are  found  embedded  in  the 
sub-carboniferous  limestones,  and  near  the  top  of  the  series,  always 
under  the  true  coal  bearing  beds,  never  above  these  or  included  in 
them,  and  nowhere  else.  This  geological  fact  holds  good  not  only  in 
Iowa,  but  throughout  the  entire  range  of  the  sub-carboniferous  lime- 
stones in  Indiana,  Illinois,  Kentucky,  and  Tennessee.  In  not  s 
single  instance  from  the  range  of  the  Cumberland  Mountains  in  the 
east,  to  the  interior  on  the  west,  has  a  workable  bed  of  coal  been 
discovered  in  a  position  beneath  the  strata  of  limestone  containing 
these  corals.  In  these  organic  remains,  then,  we  find  the  surest,  the 
most  unerring  guide  in  the  search  after  this  invaluable  article  of  com- 
merce, that  warms  our  houses;  that  drives  our  steam  engines,  by 
which  we  navigate  our  rivers,  lakes  and  oceans;  that  propels  the 
machinery  by  which  we  weave  our  fabrics ;  that  reduces  our  iron,  by 
which  we  cultivate  our  soil,  and  carry  on  every  considerable  mechan- 
ical operation  ;  that  refines  our  metals,  that  contributes  to  the  pro- 
duction of  both  the  necessaries  and  luxuries  of  life,  and  by  which  we 
transmit  intelligence,  with  the  swiftness  of  lightning,  to  stations  the 
most  remote.  Without  the  knowledge  of  this  fact,  millions  of  dollars 
might  be  expended, — have  been  expended — in  fruitless,  hopeless 
mining  operations  after  geological  incompatibilities." 

"My  judgment  is,  that  the  carboniferous  limestone  of  Iowa  con- 
tains few  mineral  veins — no  productive  ones.  The  workable  seams 
of  coal  yet  discovered  in  this  formation,  do  not  exceed  four  or  five  in 
number.    Nor  as  our  measurements  indicate,  is  it  likely  that  the 
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number  will  be  much  increased,  even  when  the  coal-fields  come  to  be 
folly  known ;  since  in  the  British  coal-fields  in  the  same  depth  of 
strata,  (less  than  a  hundred  feet)  a  much  greater  number  of  seams 
than  the  above  is  rarely  found/'* 
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Bituminous  Shale  and  Limestone — In  the  lead  bearing  magnesian 
limestone  of  Wisconsin,  are  occasionally  observed  thin  seams  or 
lamina  of  a  buff  coloured  shale,  which,  on  being  placed  on  a  fire,  burns 
for  awhile  with  a  moderate  flame,  after  which  the  residue  presents  a 
preponderance  of  earthy  ashes.  This  asphaltic  shale  is  calcareous, 
and  frequently  fossiliferous.  It  has  been,  in  the  absence  of  other 
fuel,  economically  employed  in  lime  burning,  as  it  contains  inflam- 
mable matter  in  sufficient  quantity  to  calcine  the  limestone  without 
additional  combustibles. 

Peat  is  very  abundant  throughout  the  valleys  of  the  Mineral  Re- 
gion ;  and  in  a  district  where  vegetable  and  mineral  fuel  is  so  scarce, 
aeems  highly  probable,  that  it  will  at  some  future  day  be  resorted  to 
as  an  extremely  valuable  substitute  for  coal  and  wood.  The  valleys, 
of  which  we  speak  present  a  very  peculiar  character,  in  one  respect : 
which  is  in  the  singularly  level  planes  which  are  maintained  in  their 
entire  breadth.  They  appear  as  if  they  had  once  been  filed  to  a  uni- 
form level,  in  the  manner  of  a  dam,  from  bank  to  bank,  or  like  arti- 
ficial reservoirs  from  which  the  waters  have  escaped.  These  level 
bottoms  consist  of  peat  beds,  to  an  unknown  depth;  and  small 
streams  meander  through  them,  having  muddy  bottoms  and  fre- 
quently expanding  in  swamps.  It  would  seem  that  these  Wisconsin 
valleys,  have  acquired  this  peculiar  uniformity  of  plane  surfaces  from 
the  depositions  of  earthy  matter  in  the  first  instance,  succeeded  by 
the  erowth  and  decay  of  that  class  of  coarse  aquatic  vegetables, 
which  prevail  under  such  circumstances. 

In  using  the  term  "level"  we  apply  it  only  in  relation  to  the 
breadth  of  the  valleys,  and  not  to  their  length;  for  their  inclination 
is  often  considerable,  that  is  to  say,  from  fifty  to  a  hundred  feet  per 
mile. 

*  For  foiiher  infonnation,  see  Dr.  D.  D.  Owen's  Report  on  the  Mineral  Lands  of  Iowa, 
Wifloonsin  and  Minnesota,  1852. 
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We  arc  in  possession,  comparatively  speaking,  of  but  scanty  geolo- 
gical information  respecting  this  extremely  important  mineral  state. 
We  possess,  as  yet  no  geological  map  of  this  vast  region,""  and  we 
have  no  authentic  data  whereby  to  fix  the  area  of  its  coal  formatioB. 
In  the  absence  of  these  we  have  made  an  approximate  estimite, 
whereby  we  think  it  very  probable  that  at  least  one  eighth  of  afl 
Missouri  is  overlaid  with  coal  measures.  Every  year,  however,  ai 
cultivation  advances,  and  the  country  becomes  settled,  new  localitili 
of  bituminous  coal  are  determined.  We  conceive  that  we  make  ip 
exaggerated  estimate  in  assigning  6000  square  miles  as  the  amo^ 
of  coal  land  in  Missouri ;  being  one  tenth  of  its  entire  area. 

Among  the  earliest  notices  of  the  existence  of  fine  seams  of 
far  up  the  Osage  river,  are  those  of  Captain  Pike,  in  1806.    Mi 
recently,  other  localities  of  excellent  coal,  have  been  discoyi 
nearer  to  the  mouth  of  the  same  river,  and  it  seems  not  impro 
but  the  entire  valley  of  the  Osage  river  is  a  continuation  of  the 
general  Missouri  coal-field.     For  the  analysis  of  the  Osage  coal, 
the  tables  at  the  end  of  this  volume.f 

The  St.  Louis  limestone  and  the  coal  formation  reposing  upon 
have  been  described  by  Dr.  G.  Englemann,  in  the  American  Jo 
of  Science  and  Arts,  January  1847. 

The  thickness  of  this  upper  carboniferous  or  mountain  limestoai^ 
is  between  200  and  300  feet. 

The  coal-bearing  strata  overlie  it ;  below,  .directly  upon  the  li 
stone,  is  a  sandy,  and  above  an  unctuous  clay  or  shale ;  the  vhfll 
about  forty  feet  thick.     On  this  shale  rests  a  coal  bed  of  three  to ' 
feet — the  only  workable  one  in  this  neighbourhood — covered  by  i 
thin  stratum  of  clay,  which  itself  is  overlaid  by  10  or  15  feet  oU  ^ 
blue  or  brown  limestone,  the  uppermost   ploeozoic  stratum  in  w 
region.  ] 

^Beneath  the  St.  Louis  limestone  is  a  sandstone  60  to  100  feet  thioki| 
and  this  is  succeeded  by  the  lower  carboniferous  or  pentremital  lia*'^ 
stone,  which  is  probably  1000  feet  in  thickness. 

Dr.  H.  King,  who  has  seen  this  formation  at  the  south-west  p»H^ 

*  A  very  fine  Geological  map  of  this  country,  Iowa,  Wisconsin  and  Minnesota,  hasMw 
boon  published  by  Dr.  David  D.  Owon,  United  States  Geologist,  1852,  with  a  Survey •• 
Report  of  this  vast  region.  Wo  have  gladly  availed  ourselves  of  the  permission  of  Wj 
author  to  annex  part  of  the  map,  showing  the  coal  formations,  on  a  reduced  scale.  ^ 
copy  has  been  shaded  black  to  correspond  with  the  other  maps. 

t  Also  Mr.  Johnson's  Coal  Report  to  Congress,  p.  539. 
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fissouriy  thinks  that  on  the  Osage  river,  this  lower  limestone 
idles  very  much,  but  that  the  sandstone  and  the  coal  stratum 
'v  it,  are  much  more  developed;  and  that  the  fine  coal  mines 
ted  there,  sometimes  not  far  above,  and  distinct  from  the  lead- 
ing magnesian  strata,  are  in  this  same  lowest  coal  bed. 
Ituminous  coal,  approaching  to  the  quality  of  the  European  cau- 
dal, forms  an  important,  but  at  present,  not  well  defined  bed  in 
fBtate. 
very  fair  cannel  coal  is  found  at  several  points  in  Callaway 
ty,  north  of  the  Missouri  river,  and  also  on  each  side  of  that 
',  130  miles  above  St.  Louis.     Extraordinary  statements  have 
"put  forth  in  relation  to  the  immense  thickness  of  the  Callaway 
itv  bed  of  cannel  coal ;  at  one  point  24  feet  and  at  another  46 
m  thickness.     In  Coal  county,  a  few  miles  from  Cote-sanB-de^- 
it  is  affirmed  that  a  shaft  has  been  sunk  82  feet  into  the  coal, 
ut  getting  through  the  stratum ;  [?]  probably  an  oblique  section 
e  seam, 
nel  coal  has  also  been  discovered,  in  1848,  within  eight  miles 
.  Louis,  forming  a  bed  of  remarkable  thickness, 
regard  to  the  Callaway  or  Cote-sans-dessein  cannel  coal  before 
ien  of,  we  have  seen  testimonials  as  to  its  qualities  from  several 
known  scientific  persons,  and  the  results  are  in  some  measure  to 
ferred  from  their  analysis.    There  is  no  doubt  but  the  coal  from 
remarkable  depository,  is  well  adapted  for  steam  purposes  and 
Daking  gas,  and  by  iron-masters  it  is  considered  to  be  well  suited 
;he  manufacture  of  iron.     It  cakes  very  readily,  without  much 
iging  its  form ;  producing  a  porous  cake  amounting  to  59.95 
ent  of  the  coal.    It  has  but  a  very  slight  trace  of  sulphur  in  its 
osition;  a  circumstance  of  some  importance  in  relation  to  iron 
,  as  many  of  the  Missouri  and  some  of  the  Illinois  coals  con- 
too  much  sulphur  for  those  purposes.     It  is  lighter  than  ordi- 
bituminous  coal.* 

e  great  variations  in  the  thickness  of  this  mass  of  cannel  coal, 
ifierent  points — for  we  presume  that  it  is,  in  fact,  but  a  single 
have  led  to  the  supposition  by  some,  that  the  general  arrange- 
t  is  that  of  enormous  lenticular  masses,  rather  than  disposed  in 
ntinous  flat  seam.     We  are  as  yet  without  sufficient  evidence  of 
a  fact,  as  it  seems  scarcely  consistent  with  the  uniformity  of 
tification  prevailing  in  this  part  of  the  country, 
hould  such  a  disposition  really  exist,  we  might  find  several  pa- 
lel  cases  in  other  parts  of  the  world.     For  instance,  the  remarka- 
I  coal  seam  in  the  basin  of  the  Basse-Loire,  in  France,  which  is 
tributed  in  lenticular  spaces,  instead  of  in  sheets,  the  average  of 
ich  masses  are  stated  to  be  forty-nine  English  feet  in  thickness. 
Such  also  is  the  character  of  the  anthracite  of  the  departments  of 
kyenne  and  Sarthe,  which  combustible  occurs  in  irregular  masses 
various  sizes,  but  which  are  never  much  prolonged.    The  same 

Notices  hj  Messrs.  Booth,  Boy^,  Johnson,  Chilton,  and  others,  contained  in  a  report  of 
Callaway  Mining  and  Manufaotaring  Company,  New  York,  1847. 
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faatarefli  in  oonneotion  irith  the  wm&nu&m  of  die  Utmiiiuwf  Mil, 
ure  ol»enrable  in  the  basin  of  H«ite  Dordogne,  or  ChampagnM^  in 
Franee.  Here  abo  the  coal  is  in  leotieolar  ihswos^  sometimes  one 
hnndred  and  twenty  feet  long  and  thirten  feel  thk^;  Imteommoiilj 
the  ooal  ocoors  in  rognons,  balls  or  spbereS|  fipom  sixteen  to  durtj- 
three  feet  in  diameter.. 

Produetian^-^We  oan  entertain  bnt  Ti^gne  ideas  as  to  the  annual 
quantity  of  bituminous  ooal  at  preient  raised  in  this  State.  Aooord- 
ing  to  a  oonffressional  report,  the  amount  which  was  mined  in  1840 
was  only  249,802  bushels,  or  8,908  tons.  IVoin  much  later  returns, 
made  at  St.  Louis,  we  are  informed  that  the  quanti^  of  coids  weighed 
at  the  city  scale,  in  the  year  1846,  was  about  1,700,000  bushels,  and 
the  estimated  amount,  m  1847,  was  2,000,000  bushels,  or  71,428 
tons  for  that  city  alone.  To  these  are  added  the  Pittsburs  coals  and 
some  anthracite,  making  the  aggregate,  in  1847,  about  100,000  tons. 
A  large  portion  of  this  adyance  is  ascribed  to  the  great  increase  in 
the  number  and  business  of  the  foundries  and  factones  of  St.  Louis. 

Dr.  D.  D.  Owen,  in  his  recent  admirable  report  says :  *^  It  is  between 
Bockport  a&d  the  mouth  of  the  Osage,  on  both  sides  of  the  Missouri 
river,  that  those  immense  beds  of  eodl  are  found,  which  attain  a 
thiduiess  of  twenty,  perhaps  forty  feet.  The  Osage  coal  is  remark- 
able not  alone  for  its  extraordinary  thickness,  but  also  for  the  pecu- 
liar character  and  structure  of  the  ooal  itse^  together  with  the  mine- 
ral insinuations  which  invade  it.  The  lightness  of  this  combustible 
is  such,  that  before  imbibing  water,  it  wiU  float  upon  that  fluid,  indi- 
cating a  specific  gravity  actually  less  than  1.  In  its  structure,  frac- 
ture and  lustre,  it  has  an  appearance  intermediate  between  cannel 
coal  and  the  doll  varieties  of  asphaltum,  but  it  contains  31  per  cent, 
less  volatile  gases  than  pure  bitumen,  and  from  5  to  10  per  cent, 
more  volatile  matter  than  the  ordinary  varieties  of  the  bituminous 
coal  of  the  western  coal-fields. 

^^  At  the  pit  west  of  Marion  this  coal  assumes  a  cuboidal,  and  even 
a  sub-column  or  structure,  somewhat  analogous  in  miniature  to  basal- 
tic trap,  while  at  the  same  time  a  net-work  of  pyritiferous  ores  of 
zinc  and  iron  have  ramified  its  joints  and  fissures,  and  appear  often 
in  brilliant  chrystalline  forms — the  whole  bearing  evidence  of  great 
local  disturbance,  igneous  action,  and  gradual  consolidation  under 
pressure.  It  appears,  indeed,  altogether  probable,  from  the  peculiar 
character  of  the  coal,  its  structure  and  great  local  thickness,  that  it 
has  been  subjected  to  a  sufficient  degree  of  heat  to  have  fused  or 
semi-fused  the  mass,  under  a  pressure  that  prevented  the  escape  of 
the  volatile  gases,  transferring  it,  at  the  same  time,  either  in  this 
condition  or  by  sublimation,  from  its  original  bed  into  some  wide  ad- 
jacent fissure  formed  by  disruption  of  the  strata,  where  it  has  then 
very  gradually  passed  mto  the  solid  state.  Its  uniform  occurrence 
in  close  proximity  to  an  abrupt  change  in  the  geological  formation  of 
the  adjacent  country,  and  the  sudden  elevation  of  primitive  rocks, 
together  with  the  highly  inclined  position  of  the  coal  itself,  furnishes 
abundant  proof  that  it  has  been  implicated  in  the  remarkable  disturb- 
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ances  which  have  convulsed  the  whole  of  the  sorronnding  country 
subsequent  to  the  carboniferous  era." 

Dr.  Owen  continues :  "  The  first  workable  bed  of  coal  which  I  en- 
countered in  mj  descent  of  the  Missouri  river  was  Wellington.  It 
is  from  12  to  14  inches  thick,  and  lies  a  few  fe^t  above  the  bed  of 
the  river.  At  Camden,  on  the  opposite  side  of  the  river,  nearly  east 
of  Wellington,  a  bed  of  coal  has  been  exposed  15  feet  above  the  river, 
corresponding  probably  to  the  Wellington  bed.  It  is  also  found  at 
several  places  on  the  Snei,  south  of  the  Missouri." 


ARKANSAS. 

Announcements  of  discoveries  of  bituminous  coal  have,  from  time 
to  time,  been  made  in  this  State,  particularly  in  the  vicinity  of  the 
Arkansas  valley.  At  Spaldries'  Bluff,  in  Johnson  county,  on  the 
north  bank  of  the.  Arkansas  river,  above  Little  Rock,  coal  was 
worked  a  few  years  ago,  and  we  presume  is  continued  at  the  present 
time. 

At  the  request  of  the  writer,  Mr.  J.  F.  Frazer  kindly  furnished 
him  with  the  following  result  of  his  examination  of  this  coal : 

Carbon,           -           -           -           -  62.60 

Volatile  matter,  including  sulphur,  -  26.90 

Hygrometric  water,    -           -           -  2.00 

Ashes,             ....  8.50 


Specific  gravity,       1.896 


100.00 


Coal  traces  have  been  mentioned  by  Mr.  Nuttall,  as  occurring^near 
the  western  boundary  of  the  State,  towards  Fort  Smith,  and  extend- 
ing many  miles  westward,  at  least  as  far  as  the  Falls  of  the  Canadian 
river,  in  the  Indian  territory,  and  southward  to  the  borders  of  the 
Red  river,  in  the  country  of  the  Choctaws.*  Northward,  in  the 
Cherokee  country,  [Nebraska,]  the  coal  formation  has  been  deter- 
mined as  far  as  Grand  and  Verdigris  rivers ;  and  120  miles  still  fur- 
ther north,  in  the  Osage  country,  coal  abounds  on  the  Little  Osage 
river,t  and  is  evidently  an  extension  of  the  great  Illinois  coal-field, 
which  stretches  from  thence  almost  uninterruptedly  for  450  miles, 
across  the  Missouri  and  Mississippi  rivers,  and  thence  beyond  the 

•  Nattall'8  Travels  in  Arkansas,  in  1810.    Long's  Karratiye,  in  1819, 1820. 
t  Pike's  Narratiye,  in  lSOb-6-7,    BradburT's  Trayels,  in  1800,  1810,  1811.    Sibley's 
Joomal,  1817. 
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lUinoii,  Wabtthy  ud  Ohio  rirtriy  m  ihA  aorti^^  of  K«i- 

The  quiitity  of  bitommoiis  ooal  tetmrned  to  Congren  in  1840, 
Wis  only  .200  toniy  eridently  sn  inoomplote  aooouit. 


SOUTHERN  MISSOURI. 

POBTIOH  ADJOIKIKa  TBXA8,  HOW  CALLED  KAKZA8  TBRBHOBT. 

«  About  one  hundred  and  fiftj  milee  west  from  the  conflnenoe  of 
the  Arkansas  and  the  Canadian  riyers,  in  W.  lonj;.  97^,  is  the  west- 
ern limit  of  the  great  limestone  and  ooal  formation.  The  ooal4)eds 
in  this  region  are  of  ffreat  thickness,  and  are  apparently  eztensiTe 
and  numerous.  This  formation/'  says  the  narrator  of  Mayor  Long's 
first  expedition  to  the  Bocky^  Mountains,  1820, ''  appears  to  be  un- 
oonnected  with  the  great  [tertiary]  coal  formation  alonff  the  base  of 
the  Rocky  Mountains,  and  the  sandstones  of  the  two  oistricts  are 
remarkably  dissimilar. "f 

The  same  coal  formation,  also  traced  in  this  direction  by  Oapt. 
Pike  in  1806,  and  by  Mr.  Nuttall  in  1819,  is  the  evident  prolonga- 
tion of  the  great  coal  region  which  traverses  Illinois,  Missouri,  and 
part  of  Arkansas,  in  the  direction  of  Texas.  Beyond  it,  to  the  west- 
ward, is  the  great  plain  composed  of  red  saliferous  sandstones  with 
gypsum ;  and  beyond  that,  towards  Taos  and  Santa  F^  the  mountain- 
ous range  contains  a  bituminous  coal  region. 

^^  The  geological  constitution  of  the  Prairies  is  exceedingly  diver- 
sified. Along  the  eastern  border,  especially  towards  the  north,  there 
is  an  abundance  of  limestone,  interspersed  with  sandstone,  slate,  and 
many  extensive  beds  of  bituminous  coal.  The  coal  is  particularly 
abundant  in  some  of  the  regions  bordering  the  Neosho  river,  where 
there  are  also  said  to  be  a  tew  singular  bituminous  or  ^  tar  springs,' 
as  they  are  sometimes  called  by  the  hunters.  There  are  also  many 
other  mineral,  and  particularly  sulphur  springs,  to  be  met  with." 

Further  westward,  the  sandstone  prevails,  but  some  of  the  table 

Elains  are  based  upon  strata  of  a  sort  of  friable  calcareous  rock,  which 
as  been  denominated  '^rotten  limestone;"  yet  along  the  borders  of 
the  mountains  the  base  of  the  plains  seems  generally  to  be  of  trap 
and  greenstone.!  But  much  of  the  middle  portion  of  this  enormons 
prairie  region  exhibits  no  rocky  traces  whatever,  so  much  so  that 

*  Owen's  Indiana  Reporti;  and  Mather's  Kentaoky  Report 

{Lon^s  First  Expedition,  Vol.  IL,  p.  408. 
Gregg's  Commerce  of  the  Prairies,  VoL  IL,  p.  185, 1845. 
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^'  we  sometimes  travel  for  days  in  saccession  without  seeing  even  as 
much  as  a  pebble."* 

Towards  the  head  of  the  Osage  river,  coal  strata  prevail,  and  with 
various  other  localities,  form  detached  or  outlying  areas,  evidently 
portions  of  the  coal-fields  of  Missouri,  Illinois  and  Indiana.  The 
same  series  are  seen  on  the  Arkansas  river,  near  Fort  Smith,  and  at 
the  Canadian  Fork.  We  have  also  learned  the  interesting  fact  of 
the  existence  of  large  beds  of  coal  at  the  head  of  the  Canadian  river, 
and  in  the  Raton  Mountains,  between  Santa  F^  and  the  Arkansas 
river. 

To  the  northward,  according  to  Mr.  Nicollet,  alternate  areas  of 
the  cliff  limestone  and  coal  measures  present  themselves,  on  either 
side  of  the  Missouri  river,  from  its  mouth  to  the  junction  of  the 
Platte  river,  in  41^  N.  lat.  To  what  extent  the  coal  formation 
stretches  to  the  east  and  west  of  the  Missouri  river  within  the 
parallel,  we  have  no  certain  information,  further  than  that  the  lime- 
stone ceases  to  appear  on  the  surface  beyond  about  the  97th  degree 
of  west  longitude,  and  is  there  covered  by  sand,  gravel,  and  erratic 
deposits. 

WOOD  COAL  AND  BBOWN  OOAL. 


In  a  communication  to  the  Association  of  American  Geologists,  in 
1845,  Lieut.  Johnston  describes  an  examination  made  by  him  of  a 
^^  Bluff"  at  Mount  Waneus,  on  Red  river.  This  bluff  presents  an 
escarpment  of  fifty  feet  high,  in  which  are  various  seams  of  wood  and 
wood-coal  or  lignite,  intermingled  with  iron  pyrites,  and  on  the  sur- 
face oif  the  h\\3[  alum  orystallizeB  in  considerably  quantities.  Per- 
manent springs  flow  from  the  base,  and  taste  strongly  of  alum.  -  ThiB 
formation,  a  sand  passing  into  stone,  was  traced  five  miles  back  from 
the  river,  at  the  same  general  elevation.  The  seams  of  wood  and 
sand  alternate,  and  the  author  described  them  as  of  recent  or  post- 
diluvian origin ;  but  it  is  near  one  hundred  feet  above  the  present 
low-water  mark.f 

The  calcareous  strata  in  the  vicinity  of  Fort  Washita  contain  de- 
cided cretaceous  fossils. 

BITUMBN  AND  PBTBOLBUM. 

On  the  False  Washita  river,  towards  the  Wishetaw  Mountains, 
Lieut  Johnston  met  with  a  dark  sandstone  with  a  vertical  dip ;  out 
of  which,  throughout  its  course,  a  great  quantity  of  bitumen  has 
flowed.  A  specimen  of  the  liquid  bitumen  has  the  consistence  and 
appearance  of  common  tar.  It  occurs  as  mineral  oil  on  the  surface 
of  a  spring  near  that  place.  We  have  no  information  as  to  the  age 
of  the  rock,  which  is  in  the  vicinity  of  granite. 

*  Gregg's  Commerce  of  the  Prmiries,  VoL  11.  p.  185, 1845. 

t  Proceedings  of  the  Association  of  American  Geologists  and  Natnralifts,  Aprils  1845,  pp. 
74,  76. 
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MISSOURI  TERRITORY. 

BROWN  COAL  OR  LIGNITE  FORMATION  OF  THE  UPPER  MISSOURI 

VALLEY. 

Limiting  our  description  in  this  place  to  that  portion  of  this  enor- 
mous area  of  brown  coal,  which  lies  within  the  United  States  terri- 
tory, south  of  49°  of  north  latitude,  and  east  of  the  Rocky  Moun- 
tains, we  will  place  before  our  readers  such  information  respecting 
this  extraordinary  region  as  we  have  been  able  to  acquire. 

From  the  mouth  of  the  Missouri  river,  upwards  to  the  Platte  river, 
the  carboniferous  and  cliff  limestone  of  the  American  geologists,  with 
occasional  shallow  basins  of  the  true  coal  formation  occur,  and  the 
carboniferous  limestones  extend  still  further  to  the  mouth  of  the 
Sioux  river,  lat.  42°  30'.  Here  commences  the  interesting  forma- 
tion first  described  by  Mr.  Nicollet,  belonging  to  the  cretaceous 
group,  with  calcareous  marls  containing  microscopic  multilocular 
shells,  resembling  those  discovered  by  Ehrenberg,  in  the  chalk,  and 
other  beautiful  fossils  of  larger  size  corresponding  with  those  in  the 
chalk,  the  gault,  and  the  green  sand  formations  of  Europe.  Mr. 
Nicollet  traced  this  group  up  the  Missouri  river  for  four  hundred 
miles,  but  it  is  known  to  extend  as  far  as  beyond  the  Mandan  vil- 
lage, to  a  point  between  Beaver  river  and  Grand  river,  at  about  N. 
lat.  47^  30';  thus  occupying,  in  that  direction,  5  degrees  of  latitude. 

At  this  point,  and  overlying  the  cretaceous  series,  commences  the 
vast  tertiary  area,  composed  of  horizontal  strata  of  variously  coloured 
sand,  clay,  shale,  sandstone  and  coal,  irregularly  alternating ;  extend- 
ing at  least  twenty  degrees  to  the  south-west  and  south,  and  north- 
ward, apparently,  to  the  arctic  ocean. 

The  first  notice  that  we  have  met  with  of  this  formation  is  in  the 
narrative  of  Lewis  and  Clarke's  expedition  to  the  Rocky  Mountains, 
in  1804.  The  coal  or  lignite  was  first  observed  at  twenty  miles  above 
the  Mandan  villages.  The  bluffs  on  each  side  of  the  Missouri  are 
upwards  of  one  hundred  feet  high,  composed  of  sand  and  clay,  with 
many  horizontal  strata  of  carbonated  wood,  resembling  pit-coal,  from 
one  to  five  feet  each  in  thickness,  and  occurring  at  various  elevations 
above  the  river. 

At  fifty  miles  above  the  villages,  similar  coal  seams  were  noted ; 
but  here  they  were  observed  to  be  on  fire,  emitting  quantities  of 
smoke  and  a  strong  sulphurous  smell.  This  point  was  1652  miles 
above  the  Mississippi.  Further  on,  the  same  sulphurous  coal  con- 
tinued for  eighty  miles  more ;  strata  of  coal,  frequently  in  a  state  of 
combustion,  appearing  in  all  the  exposed  faces  of  the  bluffs.  The 
quantity  of  this  coal  improved  as  the  party  advanced  near  the  mouth 
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of  the  White  Earth  river,  eighty-five  miles  further,  affording  a  hot 
and  lasting  fire,  but  emitting  very  little  smoke  or  flame.  Thence 
forty-seven  miles  to  the  Yellowstone  river,  and  at  a  bluff,  eight  miles 
up  that  stream,  were  seen  several  strata  of  coal. 

The  narrator  observes,  that  for  fifty  miles  above  this  junction, 
there  were  greater  appearances  of  coal  than  had  yet  been  seen,  the 
seams  being  in  some  places  six  feet  thick  ;  and  there  were  also  strata 
of  burnt  earth,  which  were  always  on  the  same  level  with  those  of 
coal. 

The  explorers  had  thus  far  traced  this  coal  formation  along  the 
banks  of  the  Missouri,  for  a  distance  of  three  hundred  and  thirty 
miles.  The  horizontal  formations  of  clay,  loam  and  sand,  with  frag- 
ments of  coal  in  the  drift  of  the  river,  extended  three  hundred  miles 
more,  to  Muscle-Shell  river,  or  six  hundred  and  twenty  miles  from 
the  Mandan  villages.  Even  above  this  point,  washed  coal  continu- 
ally appeared  on  the  shores  of  the  river ;  and  at  Elk  Rapids,  eight 
hundred  miles  from  Fort  Mandan,  the  high  bordering  bluffs  were 
still  composed  of  horizontal  beds  of  clay,  brown  and  white  sand,  soft, 
yellowish  white  sandstone,  harder  dark-brown  freestone,  and  large 
round,  or  kidnev-shaped  nodules  of  clay  iron  ore.  Goal,  or  carbon- 
ated wood,  similar  to  that  previously  observed,  was  also  seen,  and 
was  accompanied  with  burnt  earth — probably  the  result  of  the  spon- 
taneous combustion  of  the  coal,  as  was  noticed  for  hundreds  of  miles 
below.  Precisely  the  same  phenomena  were  recorded,  at  a  subsequent 
period,  by  Captains  Back  and  Franklin,  and  by  Dr.  Richardson  and 
others,  and  by  Hearre,  in  1769,  and  Mackensie,  in  1789 — extending, 
apparently  continuously,  and  in  the  same  parallel,  full  eighteen  hun- 
dred miles,  northward. 

Returning  to  the  narrative  of  Lewis  and  Clarke. 

After  reaching  the  grand  forks  of  the  Missouri,  and  ascending  two 
or  three  days  journey  up  Maria's  river,  northward,  it  was  remarked 
that  precisely  the  same  geological  character  and  coal  strata  prevailed 
for  more  than  sixty  miles.  So  far,  therefore,  the  exploring  party 
had  been  travelling  through  or  over  a  ligneous  deposit,  of  singularly 
uniform  character,  for  no  less  than  nine  hundred  and  eighty  miles, 
following  the  windings  of  the  river.  Pursuing  the  south  fork,  towards 
the  great  falls  of  the  Missouri,  coal  was  still  observed,  in  bluffs  of 
dark  and  yellow  clay,  at  a  distance  of  2454  miles  up  this  mighty 
river,  and  it  was  not  until  near  the  base  of  the  Rocky  Mountains, 
and  after  one  thousand  miles  of  travelling  across  it,  that  this  great 
region  of  coal  beds  and  lignites  was  passed. 

On  his  return.  Captain  Clarke  descended  the  Yellowstone,  from 
about  latitude  45°  to  its  mouth,  in  latitude  48°  20',  and  every  where 
found  the  same  series  of  coal  and  variously  coloured  clays,  sands,  and 
soft  sandstones,  as  was  traversed  in  ascending  the  Missouri. 

The  fossil  bones  of  a  supposed  fish,  probably  a  saurian,  were  also 
observed  above  the  Big  Horn  river.  Large  quantities  of  brown  coal 
were  seen  in  the  cliffs  below  the  junction  of  this  river,  and  all  the 
highlands  adjacent  appeared  to  be  composed  of  earthy  beds  of  differ- 
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quditj.  Bebw  the  fig  Horn  it » Itrge  ttrMin  fidling  in  fkmm  iIm 
•onth,  whoM  Indiui  name  implies  **tlie  oo«l  ereek,"  from  die  greet 
quantity  of.  that  mineral  npon  its  margin.  The  same  ooal  aeriaa  oodi- 
tmoed  to  the  oonfloenoe  ot  the  ICissonriy  ezUbiting  uninttmpledly, 
for  seven  hundred  miles,  in  addition  to  the  thousand  previoody  tn^ 
Toraed,  the  vast  persistanoe  of ,  this  formation*  The  enormooa  area 
of  simUar  strata  is  farther  shown  by  the  disooloration  of  all  the  tri- 
bataries  that  enter  the  Ifissonri,  both  from  the  soath>and  the  north, 
from  the  fortr-seoond  to  the  forty-ninth  deorees  of  north  latitude. 

On  the  aathority  of  M.  Sublette,  these  Uffoite  beds  proTail  along 
the  whole  of  the  oonntry  watered  by  the  Padouea  [Powoer]  river,  in 
beds  of  from  three  to  nine  feet  thiek;  and  also  on  the  Tiatseah,  or 
Oherry .river,  and  the  south  fork  of  the  Platte  river;  thoa  brining 
the  fonhatbn  southward  to  latitude  40^. 

It  appears  probable,  from  Capt.  Fremont's  narrative^  July,  184S| 
that  the  sandy  and  oLay  beds  wmoh  he  orossed  at  the  head  waters  of 
the  Platte  and  Arkansas  rivers,  are  southern  oontinuationa  of  the 
same  formation  to  latitude  89^  and  88^  where  the  underlying  yellov^ 
ish  and  gray  limestone^  oontaininff  oretaoeous  fossils,  first  made  its 

Sppearance  in  that  direotion,  and  is  traceable  eastward  down  the 
mdcy  Hill  fork,  nearly  to  its  junction  with  the  RepuUioan  fork  of 
the  Ejansas  river,  Oolonel  Lon^;,  in  1820,  desoended  the  Canadian 
or  South  fork  of  the  Arkansas  nver,  in  which  the  prevailing  rook  is 
red  sandstone,  with  salt  and  gypsum.  It  would  seem,  therefore,  that 
our  tertiary  lignite  formation  ceases  before  reaching  the  latitude  of 
85^.  But  coal  of  some  kind  has  been  noticed  by  GoL  Emory,  in  lati- 
tude 36^  30',  at  the  head  of  the  Canadian  river. 

Seams  of  lignite  and  wood  coal  are,  however,  observed  on  supposed 
tertiary  strata  on  the  borders  of  the  Red  river,  and  limestones  of  the 
cretaceous  period  likewise  occur  in  the  same  country,  in  the  vicinity 
of  Fort  Washita. 

It  was  announced,  in  1841,  that  bituminous  coal,  probably  brown 
coal,  had  been  discovered  on  the  St.  Peter's  river,  in  the  Missouri 
territory. 
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UPPER  MISSOURI. 

NOW  NEBBASEA  TBBBITOBT. 

In  1843,  Messrs.  Audubon  and  Harris  ascended  the  Missouri  to 
the  mouth  of  the  Yellowstone  river.  The  latter  gentleman  has  fur- 
nished some  account  of  this  tertiary  lignite  region.*  The  whole 
series  of  strata,  for  many  hundred  miles  prior  to  reaching  this  forma- 
tion, is  described  as  perfectly  horizontal ;  the  upper  part  of  each  bed 
or  rock  being  successively  intersected  by  the  angle  of  descent  of  the 
river.  The  tertiary  group  is  indicated  by  the  remarkable  strata 
which  form  the  picturesque  hills  noticed  by  travellers,  and  called  the 
Mauvaises  Torres  by  the  trappers  and  voyagers.  Mr.  Harris  counted, 
in  one  place,  eight  seams  of  coal,  between  the  river  bank  and  the  top 
of  the  bluff;  varying  from  six  inches  to  four  feet  in  thickness.^  This 
coal,  he  observes,  is  very  light,  and  ignites  with  difficulty,  emitting  a 
very  unpleasant  odour  while  burning.  Fossilized  wood  is  very  abun- 
dant ;  occasionally  much  flattened  by  the  pressure  of  overlying  strata. 
Mr.  Bell  was  the  only  one  of  the  party  who  had  an  opportunity  of 
witnessing  the  burning  of  the  cliffs,  about  thirty  miles  above  the 
Yellowstone,  on  the  northern  bank  of  the  Missouri ;  and  all  agree  in 
attributing  this  burning  to  the  spontaneous  combustion  of  the  coal. 
We  observe,  that  Mr.  Harris  states  that  the  coal  seams  commence  in 
the  upper  part  of  Nicollet's  great  cretaceous  clay  bed ;  and  further, 
that  Uiere  occurred  in  the  same  formation,  ^^  a  substance  like  petro- 
leum in  colour  and  consistence,  but  without  odour."* 

To  the  foregoing  brief  abstract  we  may  add,  that,  from  the  speci- 
mens brought  home  by  the  last  named  traveller  from  the  vicinity  of 
Fort  Union,  near  the  confluence  of  the  Yellowstone  and  Missouri 
riyera,  we  derive  inoontestible  proofs  of  a  fresh- water  formation. 
Among  other  strata  exposed  in  a  cliff  near  the  fort,  are  thin  beds  of 
clay  and  argillaceous  rock,  both  containing  three  or  four  species  of 
fresh-water  univalve  shells.  There  is,  besides,  a  rock,  twenty  or 
thirty  feet  thick,  which  also  contains  proofs  of  fresh-water  origin,  in 
bivale  shells,  leaves  of  deciduous  trees,  and  bones,  apparently,  of  a 
mammiferous  animal. 

The  Upper  Missouri  Valley  has  yet  to  receive  examination  from  . 
the  scientific  geologist,  and  there  can  be  no  doubt  but  highly  inte- 
resting results  would  follow  from  investigations  in  a  field  so  rich  and 
extensive.  The  committee,  to  whom  Mr.  Harris's  paper  was  referred, 
close  their  report  with  the  remark,  that  ^^  the  proofs  thus  afforded  of 
a  probably  widely  diffused  fresh-water  formation  in  the  region  of  the 

*  Prooeedingfl  of  the  Aoademj  of  Nat  Sciences,  Philadelphia^  Maji  1845. 
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Upper  Ifisaovri,  reposing  mpm  the  orettoeoin  stnitij  and  imbedABf 
remainB  of  a  manifestly  tertiary  sm^  are,  just  at  this  time,  inTSStsd 
irith  considerable  interesti  from  tneir  according  irith  the  diacofwmm 
reoendv  made  by  Oaptain  IVemont,  of  the  presence  of  oiheikSBd 
probably  eztensiTC  firesh-water  tertiary  strata  in  the  Oregon  tern- 
tory;" 

We  have,  in  that  portion  of  this  Tolnme  which  is  appropriated  fti 
British  America,  supplied  many  additional  &ets  respMting  the  eaa- 
tral  and  northern  parts  of  the  sreat  tertiary  range,  whose  soirthen 
area  we  ha?e  been  oonsiderinff  aoore.  !From  die  united  teatimci^rf 
highly  competent  obseprers,  there  now  remains  rery  little  donbt,  tint 
a  continaoos  tertiary  coal  formation  stretches  from  die  Miasoiiri  sad 
the  YeUowstone,  and  eyen  from  near  the  sonrces  of  the  Flatten  sad 
some  branches  of  the  Arkansas,  and  the  borders  of  New  Mexico,  ti 
die  fiur  distant  shoree  of  the  Artie  ocean. 
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SOUTH  OF  NOBTH  LATITUDB  FOBTY-KINB  DBGBBBS. 

Cascades  of  Columbia  River.— Tertiary  Coed.— At  about  122*^  wert 
longitude  and  45^^  north  latitude.  Captain  Fremont,  near  the  foot 
of  the  cascades,  discovered  in  a  bluflf  on  the  riyer,  <'  a  stratom  of 
coal  and  forest  trees,  imbedded  between  strata  of  altered  clay  coa- 
taining  the  remains  of  vegetables,  the  leaves  of  which  indicate  thit 
the  plants  were  dicotyledonous.  Among  these  the  stems  of  the  ferns 
are  not  mineralized,  but  merely  charred,  retaining  still  their  ve^ts- 
ble  structure  and  substance ;  and  in  this  condition  a  portion  also  of  the 
trees  remain.  The  indurated  appearance  and  compactness  of  the 
strata,  as  well,  perhaps,  as  the  mineralized  condition  of  the  coal,  sn 
probable  due  to  igneous  action.  Some  portions  of  the  coal  preoBel; 
resemble  in  aspect  the  cannel  coal  of  England,  and,  with  the  accom- 
pan^ng  fossils,  have  been  referred  to  the  tertiary  period."* 

These  strata  appear  to  rest  upon  a  mass  of  conglomerate  rock. 
The  vegetable  fossils  collected  here  we  submitted  to  the  ezaminatioi 
.  of  Mr.  James  Hall,  who  refers  them  to  the  tertiary  series,  and  even 
to  a  very  modern  epoch  of  that  deposit.f 

In  the  cabinet  of  specimens  collected  by  the  United  States  Ex- 
ploring Expedition,  at  Washington,  are  some  specimens  of  lignite  or 
bituminous  wood,  from  Oregon,  also  of  coal  vegetation,  apparendy 

1  843^**^  Fremont'8  Report  of  the  Exploring  Expedition  to  the  Booky  HoanUiii^  p.  M 
I    t  Ibid.— Plate  IIL,  Figt.  14, 16. 
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»f  the  oolite  ase,  or  perhaps  yet  more  recent.  Among  these  plants 
ure  leaves  of  dicotyledons,  resembling  the  birch  or  beech,  and  with 
liese  occur  some  species  of  ferns. 

Coal  has  been  discovered  and  worked  in  Wallamette  or  Willamette 
Galley,  nearly  a  hundred  miles  above  Oregon  City. 

Another  locality  of  an  imperfect  coal  is  at  twenty  or  thirty  miles 
ip  the  Cowlitz  river,  a  tributary  to  the  Columbia  river,  on  the  north- 
ern side.  We  have  been  assured  that  this  was  the  true  anthracite, 
mt  Captain  Wilkes  only  regarded  it  as  tertiary  lignite.  Sir  George 
Simpson  observed  large  quantities  of  this  coal  on  the  surface,  border- 
ng  this  river.* 

jFossil  Copal,  or  HigJigate  Resin — Has  been  found  at  the  falls  of 
Jie  Wallamette  or  Wilhamet,  a  tributary  of  the  Columbia  river,  Ore- 
pon ;  and  on  the  shores  of  the  Pacific,  north  of  the  mouth  of  the 
!;olumbia  river.f 

Puget  Sound, — The  discovery  of  mineral  coal,  of  sufficient  strength 
*or  sea  steamers  on  the  Pacific  coast,  within  the  settled  limits  of  the 
[Jnited  States,  appears  to  have  been  recently  accomplished. 

Coal  in  great  quantity  is  announced  in  about  the  parallel  of  48^ 
lorth,  and  within  easy  navigable  facilities  of  the  waters  of  Puget 
Sound. 

Its  principal  known  locality  is  on  the  Strila-guamish  river,  about 
^enty  miles  above  its  mouth,  where  it  empties  into  Puget  Sound, 
"or  more  properly.  Admiralty  Inlet,]  opposite  to  Whidley's  Island. 
llie  latter  is  more  than  50  miles  in  length,  and  is  open  to  the  Ocean 
lirect,  by  the  strait  of  Fuca.| 

Specimens  of  this  fuel  were  sent  to  the  Secretary  of  the  Navy,  and 
Professor  Johnson  was  directed  by  him  to  analyze  some  of  them,  with 
%  yiew  to  their  applicability  for  steamers.  The  results  are  announced 
18  follows : 

Specific  gravity,  1.815 ;  weight  on  the  merchantable  state,  51  to 
35  lbs.  per  cubic  foot,  according  to  the  size  of  the  lumps.  Will  re- 
inire  on  board  a  steamer,  about  42^  cubic  feet  of  space  to  stow  one 
Sross  ton ;  lustre  brilliant ;  wholly  free  from  liability  to  soil. 

It  is  composed  of  fixed  carbon,      ...  56.84 

Volatile  matter,    .....  40.86 

Earthy  matter,      .....  2.80 

100 

Scarcely  increases  in  bulk,  in  the  process  of  coking ;  has  no  tend- 
mcj  to  agglutinate ;  and  consequently  preserves  an  open  fire. 

Nearly  free  from  sulphur.  Under  a  well-constructed  boiler,  it 
mght  to  produce  from  7|  to  8|  lbs.  of  steam,  from  212  degrees,  to 
»ach  pound  of  coal  burned.  Resembles  the  flat  bituminous  coal  of 
tfercer  county,  Pennsylvania. 


I 


OT«rland  Journey  round  the  World,  hj  Sir  George  Simpson,  Phila.,  1847,  p.  107. 

Alger's,  Phillip's  Mineralogy. 

Commnnioatea  from  Oregon,  December  8d,  1850. 
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ITarih  Fork  of  iho  PVOU  12tMr.v~(%<tf  JtUei— KoHh  htitaii 
41|®  and  wMt  bnptnde  107|^^. — ^In  the  preoipitoiit  Unft  borilnf 
ii&b  river,  Oaptain  Fremont  observed  a  leriee  of  itratft  iiimiaiiiJM 
fossil  yegetabte  remains  and  several  beds  of  ooaL  The  posMnti 
this  ooal  formation  is  in  the  centre  of  the  Boekr  Mountain  ekii^ 
and  its  elevation  is  six  thousand  eight  hundred  and  twenty  feet  ahdif 
the  sea.  In  some  of  the  coal  seams  the  ooal  did  not  appear  tell 
perfectly  mineralised,  and  in  others  it  was  comnaot  and  veniaifaiU|r 
Instroos.  The  rook  above  the  third  bed  of  coal,  in  the  lower  UB,  f 
a  siliceous  day  slate,  having  a  saline  taste,  and  there  were  else  Mk 
ticed  thin  layers  of  very  fine  white  salts,  in  powder.* 

There  being  no  specimens  brought  home  from  this  plaoe^  it  dstf 
not  appear  what  is  the  actual  character  of  the  formation,  bat  it  pie- 
bably  belongs  either  to  the  tertiary  or  the  oolite  period.  Hie  ni» 
ber  of  beds,  their  thickness,  and  apparent  extent  are  not  mentioDsd: 
but  the  circumstances  under  which  these  original  observations  wen 
made;  the  impossibility  of  giving  more  than  a  casual  and  hssty 
glance  at  the  geology  of  the  country  through  which  the  ezpeditioa 
passed,  whilst  in  a  state  of  continual  danger  and  privation,  rendeni 
more  exact  details  almost  impracticable.  This  basin  or  depodt  sp- 
pears  to  be  surrounded  by  granite. 

Chreen  river. — BlaeV%  IPork,  Muddy  Fork,  and  other  <rtMis» 
ries. — ^North  latitude  41^^,  extending  from  110®  to  111^  west  loii|^ 
tude» 

The  strata  near  Green  river  were  observed  by  Captain  Fremoek 
to  contain  handsome  and  very  distinct  vegetable  fossils,  overlying  si 
impure  or  argillaceous  limestone.  Further  westward,  conglomenH 
rocks  were  seen ;  and  near  them,  at  Muddy  Fork,  Occurred  strata  of 
fossiliferous  rock,  having  an  oolitic  structure,  and  characterized  bj 
fossils  apparently  of  that  formation  or  age.  Advancing  np  Ai 
stream,  alternating  strata  of  coal  and  clay,  with  distinct  and  besafr 
fill  vegetable  remams  were  discovered.  Goal  also  appeared  oecarioB- 
ally  in  the  hills  as  the  party  advanced,  and  was  displayed  in  rsUit 
burrows,  in  a  gap  through  which  they  passed  over  some  high  hiDa 
A  portion  of  the  region  thus  traversed  was  seven  to  eighttnonssai 
feet  above  the  sea. 

•  Captain  Fremonf  •  Bepor(»  pp.  131  and  t9^  lS4t-.^ 
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The  section  of  coal  strata  remarked  by  Captain  Fremont,  consisted 
f  two  beds  of  coal  of  fifteen  inches  each,  and  three  others  which  are 
eparated  by  an  equal  number  of  clay  beds.  There  is  an  intermedi- 
te  bed  twenty  feet  thick,  which  consists  of  indurated  clay,  resem- 
ling  fire  clay,  with  vegetable  remains,  chiefly  of  fossil  ferns.  Mr. 
lall  has  described  and  figured  these  in  the  appendix  to  the  Report, 
laving  previously  compared  these  fossil  ferns  with  a  large  collection 
Tom  the  coal  measures  of  Pennsylvania  and  Ohio,  it  became  quite 
vident  that  this  formation  could  not  be  of  the  same  age.  Several 
pecimens  were  referred  to  the  oolitic  coal  vegetation  of  England, 
nd  the  general  character  of  the  other  species,  and  the  absence  of 
he  large  stems  so  common  in  the  coal  period,  led  to  the  conclusion 
hmt  they  also  belonged  to  the  oolitic  period,  although  the  evidence 
I  -not  entirely  positive.  For  ourselves,  we  think  that  the  shells  would 
ndicate  a  later  origin.  One  thing  appears  certain,  that  the  coal 
ilants  must  be  regarded  as  mostly  of  new  species;  and,  in  this 
aspect,  thev  form  a  very  important  addition  to  the  flora  of  the  more 
lodern  geological  periods.* 

Nearly  in  the  same  parallel  of  longitude,  but  at  the  distance  of  one 
i|indred  and  fifteen  miles  to  the  south,  strata  of  bituminous  limestone, 
lighly  fossiliferous,  were  discovered  by  Captain  Fremont  on  the 
etum  of  his  exploring'  party.  The  genera  of  fossils,  Mr.  Hall 
hinks,  may  possibly  belong  to  rocks  of  the  age  of  those  in  the  vici- 
dty  of  the  coal  above  mentioned,  but  the  species  are  all  new.  No 
du  was  remarked  here,  in  the  hurried  passage  of  the  travellers,  and 
he  intermediate  ground  was  not  visited. 

All  the  circumstances  which  have  so  far  been  brought  to  light,  are 
*f  an  exceedingly  interesting  character,  and  lead  us  to  desire  a  fur- 
her  and  more  elaborate  investigation. 

Coat — It  is  said  that  another  coal-field  has  lately  been  discovered, 
rhich,  if  true>  will  greatly  facilitate  the  introduction  of  steam  navi- 
;fttion  in  the  Pacific,  and  be  the  means  of  making  California  one  of 
be  most  important  commercial  positions  on  the  west  coast  of  America ; 
larticularly,  if  ever  a  communication  should  be  opened  by  means  of 
.  canal  across  the  Isthmus  of  Panama.t 

In  the  spring  of  1847,  a  new  coal  mine  was  discovered  near  San 
jiiis  Obisco,  north  latitude  85^. — There  are  now  three  mines  within 
hree  hundred  miles  pf  Monterey ;  yet  coal  was  sold,  in  1846,  from 
B  American  whaler,  at  $5  00  a  bushel. 

AwhaUum  and  Petroleum  occur  abundantly  in  western  California. 

ISol.  Dr.  Le  Conte  has  lately  been  employed  to  investigate  a 
(mJ  deposit  in  the  vicinity,  viz.  12  miles  north  of  San  Diego,  on  the 
ea  shore.  This  coal  is  stated  to  occur  towards  the  lower  part  of  a 
liff,  about  200  feet  high,  which  forms  a  portion  of  the  great  tertiary 
ormation  that  extends  along  the  coast  of  Upper  California.  The 
earn  of  coal  observed  was  four  feet  thick.     The  tooth  of  a  saurian 

*  Appendix  to  Fremont,  p.  297. 

f  Life  in  California,  by  an  American,  1846,  p.  224. 
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•lumil  mi  obMrred  ia  thaie  tettiurj  bedi,  and  uaber 
uonally  in  them. 

This  tertiary  ood,  althoogh  inferior  to  the  tnu  or  older  coal,' 
■aheeire  many  nsefid  porpoeee  in  this  rsipOD,  vhire  fuel  ia  so 
needed.    As  nnuU,  moeh  pTntei  wsaompauies  this  combustible. 

The  Catilbiiuft  brown  eosl  beui  lome  reMublance  to  jet,  ud 
teaves  a  light,  abondant,  white  aih.  Coal  ^  iius  samo  quUQ 
•xiBts  between  San  Diego  and  Ban  Lull  Baj. 

1868.  The  following  etatement  a  from  the  London  MiniagJoamL 
**Hr.  Benham,  of  San  Fraodseo,  haa  been  in  Wathington IPemtoij 
examining  coal  mines.  In  Bellingham  Bay,  Mr.  B.  informed  m 
there  ii  a  mine  of  16  feet  deep,  with  a  dip  of  46  d«gree3.  The  tui 
ii  of  BoHd  ooal,  with  the  exception  of  S  atrata  of  clay,  one  of  4  Ai 
other  of  6  inches.  The  bed  of  the  ooal  is  40  foot  above  high  water 
mark.  Orer  100  tons  of  this  coal  hare  been  plaeed  in  S&a  ^aiuam 
market  and  commanded  within  one  dollar  of  the  highest  price. 


STATE  OF  TEXAS. 

Now  admitted  into  the  North  American  Union.  Superficial  eztsil 
claimed,  397,319  square  miles ;  bnt  as  defined  by  statate  of  fint 
Texan  Congress,  324,018  square  miles.  This  boundary  is  not  Jtf 
settled,  next  Mexico.* 

'Pitch  Lake. — An  announcement  has  been  made  of  the  existenei, 
in  Texas,  within  100  miles  from  HonBtOD,t  of  a  smsll  lake  that  cloa^ 
resembles  the  Fitch  Lake  of  Trinidad.  It  is  filled  with  bitnmot  « 
BBphaltum,  and  is  about  a  quarter  of  a  mile  in  circumference.  Dff- 
ing  the  cool  months  of  winter  its  surface  is  hard,  and  is  capable  l( 
Bustatning  a  person.  From  November  to  March  it  is  generally  coretW 
with  water,  which  is  acid  to  the  taste ;  from  which  cause  it  has  bMB 
commonly  called  the  "Sour  Pond."  In  the  summer  months  a  6prii| 
occurs,  near  the  centre  of  the  lake,  from  which  an  oily  liquid,  (prr' 
bably  petroleum,]  continually  boils  up,  from  the  bottom.  This  liqidl 
gradually  hardens,  on  exposure  to  the  air,  and  forms  a  black  pitdy 
substance,  similar  to  that  which  forms  the  sides  of  the  lake.  It  h 
said  to  resemble,  precisely,  the  bitumen  of  Trinidad ;  and  the  Tentt 
conceive  that,  at  some  future  day,  it  will  be  valuable  for  the  p^odD^ 
tion  of  gas  for  their  cities.  It  burns  with  a  very  clear  bright  ligbl, 
but  gives  oat  a  pungent  odour. ^ 

•  Hap  of  Tpibi,  pabllshcd  bj  the  TTnltcil  SUt«  Wu  Deputananl,  ISH. 
t  Neir  the  Pond,  bstogen  Libcrlj  and  Beaumont,  ud  sbottt  twtair  milci  I!Ik>d  (hi  IMtf  i 
TiUage.-Hointon  Telfgriph.  .>  •■  v  £ 

t  "Bituman  in  lOTaral  placM."    HcCnllooh.  *• 
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« 

Coal  is  now  well  known  to  exist  in  Texas,  although  the  country 
has  not  been  geologically  examined.  There  is  no  doubt  but  coal 
prevails  at  intervals  entirely  across  the  country,  in  a  north-east  and 
south-west  direction.  Its  general  position  is  about  two  hundred  miles 
from  the  coast. 

On  the  Trinity*  river,  two  hundred  miles  above  Galveston,  the  coal 
region  there  was  investigated  in  1846,  and  found  to  be  more  exten- 
sive than  was  anticipated.  A  company,  under  the  title  of  the 
**  Trinity  Goal  and  Mining  Company,"  was  incorporated  by  an  act 
of  the  Texan  Congress  in  1840.  Both  anthracite  and  semi-bitumi- 
nous coal,  somewhat  like  the  cannel,  in  appearance,  occur  here.'*' 

Mineral  coaly  in  great  abundance,  prevails  not  far  from  the  Mus- 
tang Prairie.  It  is  also  found,  accompanied  with  excellent  iron  ore, 
in  the  vicinity  of  Nacogdoches*  According  to  report,  this  coal  is 
abundant,  rich,  and  of  a  fine  appearance.f 

Mr.  Kennedy,  who  has  taken  pains  to  collect  information  relative 
to  the  resources  of  Texas,  although  not  an  original  investigator,  says, 
in  a  work  published  in  1844,  that  '^  in  addition  to  iron,  the  utilitarian 
sovereign  of  metals,  Texas  possesses  coal — the  grand  auxiliary  of  the 
arts  which  tend  to  enrich  and  civilize  the  world.  Coal,  both  anthra- 
cite and  bituminous,  abounds  from  the  Trinity  river  to  the  Rio 
Grande.  The  coal  on  the  latter  river  above  Dolores,  has  been  repre- 
sented, by  the  agents  of  the  "  Texas  and  New  Ireland  Land  Com- 
jHini/,"  [an  association  broken  up  by  the  revolution  in  1836,]  as  of 
excellent  bituminous  quality.| 

Formations  of  secondary  limestone,  with  others  of  carboniferous 
sandstones,  shales,  argillaceous  iron  ore,  and  bituminous  coal  beds, 
are  said  to  occupy  a  large  portion  of  the  interior  of  Texas.  West- 
ward of  these  occur  the  inferior  and  Silurian  strata,  trilobite  lime- 
stones, and  transition  slates.  Beyond  all,  basaltic  and  primary  rocks 
of  the  Rocky  Mountains  arise ;  while  northward  is  the  great  salt  lake 
of  the  Brazos,  and  the  vast  red  saliferous  region  traversed  by  the 
exploring  expeditions  of  Captain  Pike  and  Major  Long,  and  since 
made  more  familiar  to  us  by  Mr.  Gregg  and  other  travellers. 

A  bed  of  coal  extends  across  the  Brazos  river  towards  the  Little 
Brazos  and  the  San  Andres,  down  which  stream  it  may  without  dif- 
ficulty be  transported  at  high  water. 

Near  the  city  of  Austin,  on  the  eastern  border  of  the  Colorado,  is 
»  peak,  called  Mount  Bonnell,  overlooking  Austin,  and  having  a  fall 
of  seven  hundred  feet  perpendicular  to  the  bed  of  the  Colorado. 
This  and  other  hills,  although  not  scientifically  examined,  are  known 
to  contain  beds  of  anthracite  coal. 

On  the  Rio  Grande,  south-west  of  Bexar,  is  a  great  abundance  of 
bituminous  coal.  The  navigation  of  this  river  is  reported  to  be  free 
for  eight  months  in  the  year.§ 

♦  Now  Orleans  Picayano. 

f  Notes  tar  le  Texas.    Docnmens  ear  le  Commerce  ezt^rieur.    Jaillcty  1842. 
t  Texas,  its  Qeography,  Natural  History,  Ac.,  by  W.  Kennedy,  1844. 
{  Report,  in  1834,  to  the  "Rio  Grande  Liemd  Company." 
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In  many  parts  of  the  roUing  pnirie  te|^o%  doal,  ai  tib  jBpJStj^ 
and  iron  ore  have  been  found ;  and  it  ia  aiqipoaed  that  bade  ot  Aw 
Talnable  minerals  extend  OTer  a  |^t  part  of  the  ooimtiy.* 

We  hare  receired  some  reoent  infornataon  of  the  oharaeteir  of  tt» 
oonntry  bordering  upon  the  Rio  Chrandoi  as  far  npas  tha  Presiflio  da 
Rio  Grande,  from  the  notes  of  Identenant  K  P.  Illden«t 

On  approaohing  Loredo,  within  fcnrtj  or  fifty  miles,  by  the  ooose 
of  the  river,  and  extending  north  of  that  town,  a  eoal  finrmation  ii 
trarersed  during  th^  distanee.  Beds  of  omI  are  freqoently  to  be 
seen,  as  are  deposits  of  nitre  and  sulphur,  and  also  thiok  beds  of  good 
fire-clay,  at  the  bases  of  the  bluflk  These  strata,  and  the  aoeom- 
panybg  sandstone  rocks,  are  supposed  to  be  a  i»i>bnntion  of  sinulsr 
strata  at  Guerrara,  on  the  Bio  Salado,  to  the  souUi-west ;  as  thej 
agree  in  their  range  and  dip.  The  writer,  who  apparently  is  not 
yery  familiar  with  geological  phenomena,  does  not  funiish  any  fur- 
ther details. 


TERRITORY   OF   NEW   MEXICO. 

AEEA  219,477  SQUABB  MILBS.I 

Coal  is  said  to  occur  in  the  Sierra  Verde.  Perhaps  it  is  a  continu- 
ation of  the  great  zone  of  lignite  which  stretches  parallel  with  the 
Rocky  Mountains,  even  to  the  borders  of  the  Arctic  Ocean,-  and  the 
most  northern  limits  of  the  American  Continent.  Or  it  may  be  a 
continuation  of  the  carboniferous  formation  which  has  been  noticed 
by  Col.  Long  and  others  towards  the  head  of  the  principal  riTen 
bordering  the  plains. 

Don  Manuel  Alvarez,  in  a  letter  dated  May  4th,  1847,  at  Santa 
Fd,  and  published  in  a  St.  Louis  newspaper,  whilst  describing  the 
minerals  of  New  Mexico,  says, — '^  Coal  is  found  in  abundance  and  of 
good  quality,  between  the  rlacers,  in  the  Ratons  mountains,  and  in 
many  other  places." 

Since  then,  we  have  received  the  narrative  of  the  military  explora- 
ration,  from  the  Pacific  to  the  Missouri,  by  Lieut.  Col.  Emory.  He 
describes  the  occurrence  of  coal,  between  Bent's  Fort  on  the  Arkansas 
river,  and  Santa  F^,  to  the  north  and  south  of  the  Baton  Pass.  That 
seen  to  the  northward,  at  Capt.  Summer's  camp,  is  described  as  an 
immense  field,  the  seam  which  cropped  out  being  thirty  feet  thick. 

*  MoCttlloch,  art  Tezaa;  and  IkeD's  Tezac 

t  Notes  on  the  Upper  Rio  Grande,  by  Lieutenant  B.  P.  TUden;  Philadelphia,  1847. 

t  United  SUtei  Qasetteer,  pabliched  hj  Lippincotty  Grambo  A  Co. 
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That  noticed  by  Col.  Emory  was  on  the  banks,  and  near  the  head 
waters  of  the  Canadian  river,  at  about  north  lat.  86^  50',  on  the  7th 
August,  1847.  At  present  we  have  no  knowledge  whether  this  be 
true  coal  or  only  brown  coal,  but  are  inclined  to  think  it  must  be  the 
true  coal  formation.  If  so,  it  is  an  extremely  interesting  geological 
fact. 


•JO 


UNITED  STATES  OF  MEXICO. 


ABBA,  BZOLUSIYB  Of  TBZA8,  1,650|000  8QUABB  KCLBB.* 

(Xirrenejf.f  . 

1  onxa  (oonoe)  of  gold  =  16  pesos  (or  dollars),  but  as  gold  is 
nsnally  more  in  demand,  the  value  varies  to  17  or  18  dollars*  Hal^ 
qoarter,  eighth,  and  sixteenth  onnoe  pieces  are  coined. 

1  silver  peso  =  1  dollar. 

^  peso ;  ^  peso,  or  peseta. 

1  real  =  |  of  a  peso,  (12}  cent  piece  ITpited  States  onrrenoj.) 

1  real,  or  1  Medio  (6}  cent  piece  XTniteid  States  cnrrenoj.) 

i  real,  or  1  quartillo,  a  copper  coin, 

J  real,  or  1  flaco,  "        " 

Weights, 

1  monton,  about  Mexico  =  82  quintales,  but  about  Zacatecas, 
Fresnillo,  &;c.,  it  is  only  20  quintales. 
1  carga  =  8  quintales. 
1  quintal  =  4  arrobas. 
1  arroba  =  25  libras,  (pounds.) 
1  libra  =  2  marcos. 
1  marco  =  8  onzas,  (ounces.) 
1  onza  =  8  ochavos,  (eighths.) 

Measures  of  Length. 

1  legua  of  26.63  to  a  degree  =  5000  varas. 
1  vara  =  375.9  Paris  lines. 

=  2.784  English  feet  =  135.130  of  a  Paris  line. 
The  vara  is  divided  into  4  cuartas  and  48  dedos  (inches.) 

Official  estimate  of  the  population  in  1842,  7,015,509  persons ;  of 
which  only  one  million  are  whites. 

We  have  met  with  no  detailed  geological  description  of  coal  on 
the  Mexican  Isthmus,  nor  on  the  main  land ;  jet  there  is  abnndant 

*  Mexico,  by  Branti  Kayer,  Seoreterj  United  States  Legation,  1844 
t  Bnrkarf  I  Anfentlialt  nnd  Reiien  in  Mexico,  Stnttgart^  1886. 
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reason  to  believe  that  brown  coal,  at  least,  prevails  on  the  east  flank 
of  the  central  mountain  range,  as  well  as  true  coal  near  the  eastern 
frontier. 

M.  Humboldt  affirms  that  coal,  and  also  fossil  wood  or  lignite,  are 
frequently  found  in  difiFerent  parts  of  New  Spain.* 

We  know  that  a  bituminous  coal  region  crosses  the  Rio  Grande, 
above  Dolores,  into  Mexico,  after  traversing  the  greater  part  of 
Texas,  and  pursuing  the  same  general  range,  of  south-west  and 
north-east,  as  the  central  coal-fields  of  the  United  States. 

Brown  coal  traverses  entirely  the  whole  breadth  of  the  Isthmus  of 
Panama  in  a  north  and  south  direction,  in  8^  to  10^  north  latitude. 

On  the  80th  April,  184^,  and  5th  October,  1848,  decrees  of  the 
President  of  the  Mexican  Republic  were  issued  fixing  the  tariff  of 
maritime  and  frontier  customs.  These  decrees  fix  the  value  in  the 
currency  of  the  Republic,  of  foreign  money,  as  follows  rf 


The£l  Pound  Sterling,  (20shil.of  12  pence  each,) 
1  Frano,  (20  sous  or  100  centimes,)     . 
1  Marc  banco,  (16  shil.  of  12  pfennings  each,) 
1  Rtfal  de  yeillon,  (34  maro^dis,) 

One  Piastre, 

R«al, 

Centieme,         .     ' 


Mexican  Correnoy. 

French  Currency. 

Piattres,      C, 

Franet.     C, 

5            00 

25          00 

20 

1          00 

37^ 

1          88 

05 

0          25 

5          00 

62^ 

05 

Bituminous  Coal  on  Salado  River. — An  extensive  bed  of  excellent 
coal  exists  at  Guerrera  or  Reveilla,  a  Mexican  town  of  4,000  inhabi- 
tants, situated  on  the  left  bank  of  the  Salado  river,  one  hundred  and 
twenty-five  miles  above  Camargo.  It  is  now  (1848)  worked  by  an 
American  company,  and  promises  to  be  of  vast  importance,  as  it 
removes  the  principal  obstacle  to  steamboat  navigation,  the  want  of 
fuel  on  the  Rio  Grande,  into  which  the  Salado  empties  its  waters,  at 
the  distance  of  twelve  miles  from  Guerrera,  and  eight  miles  by  land. 
Both  these  rivers  are  navigable  for  steamboats  drawing  six  feet  of 
water.  The  existence  of  this  bed  of  coal  was  made  known  to  Lieut. 
Tilden,  in  a  recent  expedition  to  Loredo,  and  a  few  tons  were  placed 
on  board  the  steamboat.  It  is  described  as  ^^  a  hard  bituminous  coal 
of  first  rate  quality,"  imbedded  in  sandstone.  Silver  and^  other 
minerals  occur  in  the  vicinity. 

A  coal  formation  fifty  miles  in  breadth,  probably  a  continuation  or 
contemporarv  of  that  of  the  Rio  Salado,  crosses  the  Rio  Grande  from 
Texas,  into  Mexico  at  Loredo. 


*  The  preoiooB  metals  were  at  all  times  the  principal  source  of  attraction  in  Mexico.  At 
the  period  of  M.  Humboldt's  residence  here,  there  were  three  thousand  (3,000)  mines  in 
operation,  raising  annually  twenty-one  millions  of  dollars  ($21,000,000)  in  silver,  and  two 
millions  (2,000,000)  in  gold.  Of  copper,  there  was  coined  at  the  Mint,  from  1833  to  1837, 
$4,712,000. 

f  Docamens  sur  le  commerce  exterieur,  Mexique,  L^^slation  oommeroiAle,  January,  1844. 
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A  yeiy  short  distanoe  alxyre  Londo,  on  1ih«  HJeTioMlfc  Aoi%,  mi 
wilbin  two  hnndred  yai^B  of  tlio  Bb  Grudo^  «  zeqwrkaUy  Im 
ooal  yeiiii  eiffht  feet  thick,  oooun.  It  is  «flinned  to  be  good  ii 
qualhy,  and  free  firom  sulphiir;  bnraing  reodfly^aiid  a|q|iliMlili ti 
smiths'  uses. 

In  a  eonntr^  whero^fael  is  so  Tory  eoeUy,  theso  oool  boimb  ant 
orentoall^  be  mvaliiablo.  iJl  these  miBOS  will,  proboUyy  bo  worked 
by  Aniencsn  industry. 

Ideat.  Tilden  states  that  at  twenty-ATiE  mfles  bobw  Londo^  in  s 
reddish  bluff  one  Hundred  feet  h^h,  are  numerous  ^'  petrifiaotioiis  <rf 
roots ;"  from  whence  we  might  mfer  that  it  was  a  lignite  dqNMdti 


except  for  the  circumstance  of  their  being  within  the  limits  cf  the 
coal  formation,  above  described. 

He  speaks,  abo,  of  a  jpsat  abundance  of  a  substance  commonly 
called  red  chalk  or  keel,  m  the  licini^  of  the  eight-£Mt  coal  Tein, 
opposite  Loredo. 

Whaterer  the  geolimcal  age  of  the  coid  deposits  to  the  southward, 
it  seems  at  least  now  rally  smied  that  good  bituminous  ccml  prcTsDa 
as  low  as  27^  north  latitude. 

The  existence  of  coal  in  the  mining  proyinces  of  Mexico  was  for 
some  time  very  doubtfuL  Mr.  BnUow,  however,  brought  speeimeiu 
from  the  vicinity  of  Real  del  Monte,  of  coal  analagous  to  jet.  It 
was  analysed  by  Dr.  Trail.  Mean  speoifio  gravity  =  1.2248 :  forms 
a  coke  of  about  50  per  cent. ;  the  volatile  portion  affords  a  very  pore 
coal  gas.  It  becomes  considerably  electnc  by  friction,  in  which  ci^ 
cumstance  it  is  analogous  to  jet,  and  differs  from  cannel  coal,  which 
scarcely  shows  any  symptoms  of  electricity  by  friction.* 

Province  of  Oajuca  or  Oazaca, — Peninsula  south  of  the  Gulf  of 
Mexico.  Coal  is  stated  to  be  very  abundant  in  this  province,  which 
is  celebrated  for  its  mineral  wealth.  We  are  not  informed  as  to  the 
geological  age  of  this  coal.  It  has  often  been  proposed  to  form  t 
ship  canal  or  railroad  across  the  Isthmus  of  Tehuantepec,  by  which 
means  the  minerals  of  the  country  will  be  rendered  accessible.  The 
unsettled  condition  of  Mexican  affairs  will  prevent,  for  some  time 
perhaps,  the  accomplishment  of  so  important  an  undertaking. 

Province  of  San  Luis  Potest. — In  the  intermediate  neighbourhood 
of  Tampico,  abundance  of  coal  was  announced,  in  1847. 

Province  of  Vera  Oruz. — District  of  Acayuceam. — Here  are  seve- 
ral coal  beds,  it  is  reported,  but  none  of  them  have  been  worked. 
They  are,  no  doubt,  continuations  of  those  in  the  adjoining  province 
of  Oajuca.t 

In  the  villages  of  Sayultepec  and  Moloacan,  are  fountains  of  petro- 
leum. 

Asphalium  or  Chapapote. — In  the  interior  of  Mexico,  according  to 
a  late  traveller,  ^'  are  Lakes  of  fresh  water,  where  the  Chapapote  is 
found,  bubbling  up  to  the  surface.    When  washed  upon  the  borders, 

*  PhUoiopbioal  Maniine,  Vol.  LXV.,  1825. 
t  Mining  Journal,  Febnuury  14Ui,  1846. 
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it  is  gathered  and  used  as  a  yarnish  for  the  bottoms  of  canoes.  It 
has  a  pungent  smell,  like  that  of  liquid  asphaltum,  and  possesses,  I 
think,  some  of  its  qualities.  "*" 

*  Hunt's  Merchant's  Bfagasine,  AnguBt,  1845|  p.  164. 
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Jtna  amd  BtpidoMfm  of  the  BrUuik  Ameriean  Bramtieet^  and  Hsnitoriei 

NMh  Awteriean  OonHnenif  «i  1B46. 


on  Ae 


FrorisMt. 


Loirer  OaiiAda» 
Upptr  ClMiada»        • 
New  Bmniwick,      • 

Kora  Sootia  and    Cape  ) 
Breton,  j 


Prince  Edward'a  Island,  . 
Newfoundland, 


British  Territory,  np  to' 
70°  N.   latitude    and 
140*'  W.  longitude,  de- 
ducting lakes  and  bays,  ^ 


British  Honduras,    . 

Total  British  possessions, ) 
in  North  America,         j 


Szr 

Poptdfttion. 

1H816 

147,000 

27,700 

69S,640 
506,066 
180,000 

17,600 

199,870 

2,134 
36,913 

34,666 
81,617 

426,062 

1,646,767 

2,674,938 

Unknown. 
3,958 

3,000,000 
62,740 

3,062,740 

1^ 

1% 


8,000 

2,600 

260 

104 

180 

Not  defined. 
If 

6,000 
Not  defined. 


Nona  aMarteliiad. 


« 


Dr.  Oetner't  report. 

Nora  Seotisu 

L  C.  Breton,  Sydney  distr. 

I.  of  Boalarderie,  Cape  B. 

II.  S.  ooal.field,  " 

III.  W.     "  " 
Chiefly  a  coal  formation  at 

least.  / 

Magdelene  Islands,  coal. 


Say  16,000     as  the  mininom. 


Years. 

1852. 

1851. 

1848. 
1851. 


Upper  Canada,* 

Lower  Canada, 

New  Brunswick, 

Nova  Scotia, 

Prince  Edward's  Island, 

Newfoundland, 

Hudson's  Bay  Territory, 

Labrador,     ... 

*  From  the  Office  of  the  Chief  Superintendent  of  Education. 


Population. 

953,239 

Sq.  miles. 

147,832 

890,261 

201,989 

193,800 

27,700 

276,117 

18,746 

62,678 

2,134 

101,600 

57,000 

180,000 

2,600,000 

6,000 

170,000 
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Money. — Canada  Currency. 

1  English  shilling  =  1«.  H,^  Halifax  currency. 
1  shilling  currency  =  10  pence,  English. 
20  shillings  =  one  pound  =  16«.  8a. 
£1  sterling  =  8  per  cent,  premium. 

The  American  and  Spanish  dollar  is  5  shillings,  Canada  currency. 
1  Pistareen  =  1  shilling,  Halifax  currency. 
1  French  five  franc  piece  =  is.  8d.,  Halifax  currency. 
To  change  Halifax  currency  [4  dollars = £1  currency]  into  British 
sterling,  deduct  one-tenth. 

To  change  British  sterling  into  Halifax  currency,  add  one-ninth. 


IMPORTATION. 


By  act  of  the  Colonial  Legislature,  dated  July  5th,  1848,  all  coals 
are  allowed  to  enter  the  British  American  Colonies,  free  of  duty. 

Importation  of  Coal  and  Culm  from  Ghreat  Britain  into  British 
North  America  J  from  the  Parliamentary  Returns. 


Yean. 

Tons. 

T«in. 

Tons. 

1831, 

31,184 

1840, 

62,176 

1832, 

47,506 

1841, 

56,177 

1836, 

44,302 

1844, 

58,928 

1887, 

49,754 

1845, 

79,859 

INLAND  COAL  TRADE. — IMPORTATIONS  FROM  THB  UNITED  STATES. 

From  Ohio. — Bituminous  Coal  Imported  from  Cleveland. 


Tears. 

Tom. 

Yean. 

Toni. 

1837, 

6,605 

1842, 

2,020 

1838, 

2,639 

1844, 

1,240 

1841, 

1,669 

9 

Of  the  coal  exported  into  Canada  from  the  Port  of  Erie  we  possess 
no  details. 

American  coal  received  at  Toronto  in  1846,  1148  tons.  Importa- 
tion of  American  coal  is  diminishing  annually. 

There  is  very  little  reciprocity  in  the  trade  between  Ohio  and 
Canada,  as  may  be  seen  by  the  following  official  statement  for  the 
year  1844 : — * 

*  Report  of  the  Secretary  of  the  Treasury  of  the  United  States,  January,  1845. 
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Value.  No.  of         ToBBAse. 

TOMOls. 

ExDorts  from  the  port  of  Cleveland  to 

Canada,      -  -  -  -$618,887        210        21,544 

Imports  from  Canada  to  CleYeland,    -      10,738        101         12,684 

Value  of  imports  of  coal  from  the  United  States  in  1851,  $88,672 

value.* 

We  possess  no  recent  British  returns  of  the  amount  of  Amenoiii 
bituminous  coal  which  passed  through  the  Welland  canal ;  but  it  is 
understood  that  three-fourths  of  the  property  which  now  passes  this 
canal,  is  conveyed  in  American  vessels  on  American  accoont.t 


Tonnage^  of  all  descriptions,  on  the  Welland  CanaLX 


Yean. 

Tods. 

Tolli. 

No.  of 
seboonon. 

No.  of 
•eowf. 

1884, 

87,917 

1837, 

80,697 

1838, 

95,897 

1840, 

202,282 

jei8,037 

1863 

700 

1841, 

247,911 

jei8,588. 

1895 

972 

1848, 

872,854 

Boats  of  all  kinds. 

1850, 

899,600 

4,761 

1851, 

691,667 

4,916 

1853, 

1,050,000 

Rates  of  toll  in  1845,  on  American  coal  on  the  Welland  caual,  for 
passing  through  the  whole  line,  2«.  6d.  per  ton.  Between  St.  Cathe- 
rine's and  Port  Dalhousie,  4d.  per  ton.     Sea  coal  free  of  toll. 

Through  the  Welland  canal  the  navigation  of  the  lakes  is  unin- 
terrupted for  the  distance  of  844  miles,  from  east  to  west,  and  the 
extreme  distance  from  south  to  north  is  347  miles. 

The  British  trade  on  the  upper  lakes,  in  1845,  was  only  about  one- 
tenth  the  value  of  the  American  lake  trade,  as  appears  from  the  fol- 
lowing statement  :§ 

American  trade,  valued  at  ?1,517,132,  employing  650  sailing  ves- 
sels, and  49  steamers. 

British  trade  on  upper  lakes,  $150,000. 

1853.  The  tolls  received  by  State  of  New  York  from  Canadian 
produce  and  property  passing  through  her  canals,  is  estimated  at 
over  8300,000  annually. 

By  a  report,  furnished  in  1847,  of  the  Secretary  of  the  Treasury 
of  the  United  States,  it  appears  that  in  1846  there  were  30,000  tons 
of  British  shipping  employed  in  transporting  American  goods  on  the 

♦  State  Engineer's  Report  Canals  New  York,  1862. 
Report  of  Lieut.  Col.  Kearney,  U.  S.  T.  E, 
State  Engineer's  Report  of  the  Canals,  New  York, 
llunt's  Merohanta'  Magazine,  1842. 
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lakes  generally.  The  bona  fide  valae  of  the  American  Lake  trade,  in 
the  same  year,  is  returned  at  %61^9\^y9\0* 

Colonel  Abert,  of  the  United  States  Topographical  Engineers, 
reported  in  1847,  that  the  existing  tonnage  on  the  upper  lakes,  in  a 
military  point  of  view,  is  sufficient  for  100,000  men.  The  British 
tonnage  is  small  on  the  upper  lakes,  only  4,500  tons;  propellers 
2,500  tons. 

On  Lake  Ontario  the  British  have  the  advantage  in  the  number  of 
steamers,  description  of  vessels,  and  number  of  mariners. 

Lake  Champlain  is  exclusively  American. 


American  tonnage,  1846, 
British  tonnage. 


Tons. 

106,836 
46,575 


Tonnage  of  vessels  employed  in  the  Inland  Trade  beitoeen  Canada  and  the 

United  States  in  1851. 


YE88EL8  ill  WARD  TO  CANADA  PORTS. 

VESSELS  OUTWARD  FROM  CANADA  PORTS. 

American. 

BriUsh. 

American. 

British. 

Steam. 

SaU. 

Steam. 

SaU. 

Steam. 

Sail. 

Steam. 

Sail. 

Tom, 
1,224,523 

Tom, 
139,867 

Tom, 
845,589 

Tom. 
202,039 

Tom. 
753,318 

Tom, 
153,670 

Tom, 
564,089 

Tom, 
206,361 

Inward  and  outward  to  and  from  Canada  ports : 


Steam,  American, 
Eritish, 


(( 


Sail,  American, 
"    British, 


1,977,841 
1,409,678 

298,637 
408,400 


Total  inward  and  outward  tonnage. 


8,387,619 


701,987 
4,089,456 


Trade  between  United  States  and  Canada,  in  1851. 

Value  of  imports  into  Canada  from  United  States,     $8,936,256 
exports  from  Canada  to  United  States,  4,939,280 


Total  imports  and  exports,' 


$13,875,536 


*  See  Ibrther  details  of  the  American  Lake  Commerce, 
t  North  Penn.  R.  R.  Co.'s  Reportf,  1858. 
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The  total  Talne  of  the  ezporto  dvringlthe  joulSSSi 

from  Ouftdft  to  Gremt  Britun,  amoiiiited  to  aboot  J61,888^Mi 
To  die  North  Ameriean  Ooloiiifl%  -  SOS^OM 

Britiih  West  Indiee,  ...  a,4B0 

United  Btotee,        ....  1,671,1M 

Other  foreign  eonntrieei      ...  48;lSt 

Total,       X8^614^998 


Value  of  imports  during  same 
North  American  Colonies, 
British  West  Indies, 
United  States, 
Other  foreign  countries. 


was  J£2,667,788 

120,288 

1,278 

2,119,424 

162,889 

Total,       je6^071,628 


The  gross  amount  of  duties  collected  in  1852,  was  £789,268. 

The  above  statement  is  taken  from  a  volume  entitled  **  Tables  d 
the  Trade  and  Navigation  of  the  P^vince  of  Canada,  for  the  yssr 
1852,"  published  by  Government* 


Exporiatums  of  Coal  to  the  United  States  from  the  British  Colonies  of  Xorik 
America  [Nova  Scotia  and  Cape  Breton:]  from  the  United  States  ofidd 
Rehtms, 


Yean. 

Tom. 

Valaa. 

Ameriean  Tarilt 

Per  heaped  biuheL 

Per  Ton. 

DoUart, 

DoUan, 

1802 

233 

688) 
978 

Duty,  6  cents,  from  7th ' 
Jane,  1794. 

1  40 

1804 

888 

1832 

41,9341 

1834 
1836 
1838 

61,777 
78,212 
71,908 

6  cents,  from   May  2,) 
1824,  per  busheL       J 

1  68 

1840 

85,951  I 
73,114' 
64,186  • 
67,241 . 

1842 
1848 
1844 

From  Angnit  30th,  1842, ) 
per  ton. 

1  75 

18461 

1846 

96,830 

196,452 

From  Dee.  lit,  1846. 

f  80  per  cent 

I  ad  valorem  dnty. 

. 

In  1849,  there  were  exported  to  the  United  States,  85,527  ohsl- 
drone  of  coal  from  Nova  Scotia,  yalue,  £29,528. 

*  Hnntfi  Mag.,  June,  1863. 

t  Bof  ton  alone,  in  1846,  42,035  tons. 
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There  are  no  auties,  either  of  exportation  or  importation  of  coals, 
from  or  to  British  America.  A  drawback  is  allowed  by  the  United 
States  on  foreign  coal  re-exported,  as  in  the  instance  of  the  depots 
of  Pictou  coal  for  the  use  of  the  British  steamers.  The  law  passed 
in  January,  1840. 

Importation  of  Iron  from  Great  Britain  to  the  British  North 

American  Colonies. 

Year.  Bar.  Pig. 

1844,  11,029  tons.  2991  tons. 

November  5th,  1853.  Importation  of  iron  and  steel, 
wrought  and  unwrought,  from  United  Kingdom  to 
British  North  America,  value,         -  -  -  .jS479,220 

Do.  of  Hardware  and  cutlery,  ...       138,630 

Do.  of  Machinery,      -----  6,150 

Total,       £624,000 


PROVINCES   OF  CANADA. 

The  area  of  East  and  West  Canada  is  341,815  square  miles. 
Population  in  1846,  1,199,704.  Canada  West  in  1849,  791,000  per- 
sons.    Population  of  the  two  Provinces  in  1852,  1,842,265. 

The  result  of  the  geological  survey  of  Canada,  as  reported  on  by 
Mr.  Logan,'*'  sets  at  rest  the  question  as  to  the  existence  of  workable 
beds  of  coal  within  these  provinces.  None  such  have  been  traced ; 
although  there  is,  at  Gasp^,  a  set  of  rocks  overlying  a  series  which 
corresponds  with  the  old  red  sandstone,  and  the  Chemung  and  Port- 
age groups  of  New  York,  which  rocks  undoubtedly  belong  to  the 
carboniferous  series,  though  the  part  resting  in  Canada  appears  to  be 
too  low  down  to  be  associated  with  the  profitable  seams  of  coal. 

Mr.  Logan,  in  tracing  the  conglomerates  and  sandstones  of  this 
series  round  the  Chaleur  Bay,  in  Canada  East,  to  Bathurst,  in  New 
Brunswick,  has  determined  their  relation  to  the  nearest  coal  seams  of 
the  latter  province  with  a  considerable  degree  of  certainty.  The 
general  dip  of  the  Canadian  part  of  the  carboniferous  deposit  accords 
with  this  relation.  Its  slope  towards  the  Chaleur  Bay  would  carry 
it  beneath  the  coal-bearing  strata  observable  on  the  south,  or  New 
Brunswick  side ;  while  no  rock  of  a  similar  quality  is  there  seen  to 
overlie  the  coal  measures. 

*  The  progress  of  the  geological  surrey  is  marked  hy  a  preliminary  report,  dated  Decem- 
ber 6th,  1842,  by  Mr.  W.  £.  Logan.  A  report  by  the  same  geologist,  dated  April  28th,  1844. 
A  report  from  Mr.  A.  Murray,  assistant  geologist,  March  14th,  1844.  Report  from  Mr. 
Logan,  May  Ist,  1845 ;  and  from  Mr.  Murray,  April  20th,  1846. 
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The  reporter  concludes  with  the  observation  that  the  cong1oinent« 
rocks  with  which  fossilized  coal  plants  (rarely  suflSciently  abundant 
to  constitute  even  a  very  thin  coal  seam)  are  associated,  within  the 
limits  of  his  survey,  appear  to  be  the  very  base  of  the  coal  series,  in 
so  far  as  Gaspc  is  concerned,  and  their  distribution  in  Canada  is  jut 
sufficient  to  show  that  a  very  narrow  margin,  on  the  north  shore  of 
the  Bay  Chaleur,  may  be  considered  the  limit,  in  that  direction,  of 
the  grout  eastern  coal-field  of  North  America.* 

Slack  hihiminous  shales  in  the  Gaspt^  District, — In  the  lowest  of 
these  were  observed  nodules  occasionally  resembling  septariae,  io 
which  the  divisions  or  veins  hold  a  mineral  undistinguishable,  in  its 
general  appearance  and  combustible  nature,  from  gooil  sea  coal. 

The  whole  croup  was  determined  by  Mr.  Logan  to  be  about  1140 
feet  thick,  and  is  apparently  the  equivalent  of  a  part  of  the  Hudson 
river  group  of  the  New  York  geologists.  Its  position  is,  therefore, 
a  very  considerable  distance  below  that  of  the  true  workable  coal- 
bearing  measures,  and  we  are  not  warranted  in  expecting  coal  seams 
to  exist  in  it. 

Here,  and  in  the  vicinity  of  Quebec,  as  in  New  York,  erroneoos 
expectations  have  been  formed,  and  consequent  disappointments  hare 
ensued,  that  these  black  bituminous  shales  indicate  the  proximity  of 
workable  coal. 

Some  of  them  hold  a  sufficient  quantity  of  bitumen  to  yield  a  bright 
flame  when  subjected  to  a  strong  heat. 

Carhimaceous  shale  and  coal  }Lif\U  in  the  Gaspt*  sandstones.-- 
This  group,  which  Mr.  Logan's  do:a:led  section  shows  to  be  7,036 
feet  thick,  appears  to  comprise  wha;  in  the  New  York  succession  is 
termed  the  Chemung  and  Ithaca  cr:urs,  wi:h  perhaps  a  portion  of 
the  old  red  sandstone  or  Devonian  series.  Towards  the  lower  part 
are  beds  containing  abundance  of  fuckil-like  plants:  while  near  the 
base  is  a  small  seam  of  coal  and  carlor.aoo:us  shale,  together  mea- 
suring three  inches,  which  appears  ;o  :.:M  a  regular  course,  having 
a  bed  of  clay  beneath  it.  The  uvlii.ilo  r:r:i:r*  ^.t  the  ^rroup  contain? 
scams  of  argillaceous  shale  and  sai:ds:::.e,  in  ^hich  are  balls  or  n> 
dules  of  argillaceous  ironstone. 

LOWER    CAXAI'A. 

Petroleum  Sprinijs. — Acoorc3:r:c  ::■  ;he  rep^r:  :f  the  rr:^viEcial 
Geologist,  there  are  two  peirC'Uuir.  sprii^^s  :n  :hv  r.vi^hicurhoo*!  of 
Gaspe  Bay. 

The  first  is  situateil  on  the  soi::h  si.ic  ;f  ihv  ?:.  J.iii's  r;v--r,  ab-.ai 
a  mile  and  a  half  above  Douglast:-*!..  Thf  *:::;:-. /...us  *.::.::  i  y.za 
from  the  mul  and  shingle  of  the  1-each.  hi  iLiervils,  f:r  a:*.u:  three- 
quarters  '.'f  a  mile. 

ILe  [iO>i:i:.n  of  the  other  petroloum  ST-rir.i:  is  .;.::  &  sna*'  f.-rk  ■.': 
the  .SilwT  Iro-.k.  a  tributary  of  the  Si-uih-wcs:  arr;..  The  I  .uiic.l- 
lects  Oh  tie  surface  of  the  water,  ir.  the  forL:  cfa  :i:ck  i^ri  ^eta 


•  Gv.'.gickl  Kfpun  of  rrfifTTus.  ^finctrra'..  Mkj-  *i«w  IS*,*. 
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scum,  which  can  be  taken  up  with  a  spoon.     The  odour  could  be  dis- 
tinguished for  one  hundred  yards  around. 

ittuminoua  Trap  Dyke^  GaspS  Bay. — In  some  parts  of  the  Dyke, 
the  petroleum  druces  are  so  numerous,  that  there  is  scarcely  a  frag- 
ment the  size  of  the  hand  that  does  not  contain  several  of  them,  and 
the  tar-like  smell  of  the  mineral  is  perceived  in  walking  by  the  Dvke, 
at  the  distance  of  fifty  yards.  In  some  of  the  cavities  the  liquid  is 
hardened  into  a  resinous  pitch-like  condition.* 

UPPER   CANADA.— WESTERN  DISTRICT. 

Naphtha  and  Petroleum  in  the  corniferous  limestone — cliff  lime- 
stone of  Ohio.  This  rock,  which  is  the  highest  in  the  geological 
series  described  by  Mr.  Logan  as  existing  in  West  Canada,  and  a 
member  of  the  Onondaga  limestone  group,  contains,  in  the  township 
of  Cayuga,  north  of  Lake  Erie,  much  bitumen.  When  struck  with 
the  hammer,  this  rock  gives  out  a  peculiar  odour,  denoting  the  pre- 
sence of  naphtha.  This  substance  is  frequently  seen  occupying  small 
cells,  from  which  a  sufficient  quantity  can  be  collected  to  determine 
its  character.  Near  London,  the  naphtha  or  petroleum  is  found 
floating  on  the  surface  of  the  etangs,  or  stagnant  waters  of  the 
Thames,  and  which  is  frequently  collected  by  means  of  a  piece  of 
cloth.f  ^ 

Peat. — In  the  vicinity  of  Port  Daniel,  in  the  Gasp^  district,  peat  ^ 
""^  extensively  spread. 

The  JSastern  Provinces  of  British  America  have  for  some  years 
had  the  benefit  of  examination  by  several  resident  gentlemen,  as  well 
as  travellers,  highly  advanced  in  science.  We  shall  frequently  have 
occasion  to  quote  from  the  reports  of  these  writers,  details  of  a  very 
interesting  character  in  relation  to  the  carboniferous  formations  that 
occupy  so  large  a  portion  of  the  area  of  those  countries. 

*  Report  of  Progress  of  the  Geological  Survey  of  Canada,  for  the  year  1844,  p.  41. 
f  Rapports  sar  une  Exploration  G^ologique  de  la  Proyince  de  Canadai  January  27th| 
1846,  p.  92. 
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PROVINCE    OF   NEW   BRUNSWICK. 

The  area  of  this  province  is  27,700  square  miles. 

Bituminous  Coal-field, — The  entire  area  of  coal  measures  within 
the  province,  is  locally  subdivided  into  several  districts,  of  which  the 
following  are  the  principal : — 

I.  The  great  northern  coal-field. 

II.  The  Westmoreland,  or  south-eastern. 

III.  The  Sunbury  and  Queen's  county,  or  south-western. 

The  aggregate  area  of  these  was  estimated,  in  1840,  at  five  thou- 
sand square  miles.  Dr.  A.  Gesner,  in  a  communication  to  the  Geo- 
logical Society  of  London,  in  1843,  stated  that  the  area  of  the  coal- 
field in  New  Brunswick  had  been  recently  determined  to  be  seven 
thousand  five  hundred  square  miles ;  or  ten  thousand  square  miles, 
including  Nova  Scotia,  but  exclusive  of  Cape  Breton.*  These  coal 
measures  are  described  as  usually  lying  in  long  parallel  troughs,  or 
in  oval  basins.  Since  the  first  report  of  Dr.  Gesner,  he  has  explored 
the  whole  of  this  vast  region.  The  result  of  this  geological  survey 
is,  that  the  coal  formation  is  found  to  occupy,  in  New  Brunswick,  no 
less  than  eight  thousand  square  miles.  Here  the  most  productive 
coal  beds  prevail  in  the  interior,  while  those  of  Nova  Scotia  occur  on 
the  shores  of  her  bays  and  rivers,  where  they  offer  every  advantage 
for  mining  operations.  The  coal-fields  of  the  two  provinces  are 
united  at  the  boundary  line,  and  belong  to  one  carboniferous  period.t 
The  developments  of  almost  every  season  illustrate  more  clearly  the 
magnitude  of  these  coal  areas,  which  extend  from  Newfoundland,  by 
Cape  Breton,  Prince  Edward's  Island,  and  Nova  Scotia,  and  across 
a  large  portion  of  New  Brunswick,  into  the  State  of  Maine. 

Sir  I.  E.  Alexander  oflScially  reported,  January  5th,  1846,  that 
the  great  field  of  New  Brunswick  and  Nova  Scotia  covers  a  surface 
of  upwards  of  nine  thousand  square  miles ;  but  Dr.  Gesner,  the 
provincial  geologist,  much  exceeds  that  estimate,  as  we  have  seen 
above. 

I.  The  Great  Northern  Coal  Field, — Mr.  Kenwood,  a  geologist  of 
high  standing,  observes,  that  "  the  beauty  and  extent  of  these  coal 
measures  it  is  impossible  to  describe.  In  fact,  we  pass  over  nothing 
else,  from  Fredcrickton,  on  the  St.  John's  river,  to  Miramichi,  and 
thence  to  Bathurst,  a  distance  of  at  least  a  hundred  and  fifty  miles. 
They  consist  of  various  beds  of  sandstone,  shale,  and  conglomerate, 
with  numerous  thin  seams  of  coal,  few  of  which  are  more  than  a  foot 
or  two  in  thickness.     The  whole  of  this  district  is  particularly  rich 

♦  Proceedings  Gool.  Society,  Vol.  IV.,  p.  1S2;  reprinted  in  Journal  Franklin  Institute  of 
Philadelphia,  June,  184 -i. 

•\  Mineral  Wealth  of  Nova  Scotia, — Gesner.    Also  Mining  Journal,  July  19th,  1845. 
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in  fossil  flora."*  The  coal  measuresy  whose  lowest  members  are  the 
conglomerate  beds,  are  perfectly  horizontal  in  the  banks  of  the  Nepi- 
sigoit,  near  Bathurst,  and  these  repose  upon  granite. 

An  interesting  geological  phenomenon  has  been  observed  here.  In 
one  of  the  thick  beds  of  blue  shale  overlying  the  granite,  and  contain- 
ing ferns  and  other  fossil  plants,  occur  lignites  which  are  impregnated 
in  their  laminse,  as  well  as  in  their  cross  fracture,  by  ncA,  vitreous^ 
copper  orcy  and  coated  with  green  carbornate  of  copper.  Other  lig- 
nites, also  containing  vitreous  copper  ore,  occur  in  Nova  Scotia,  in 
the  neighbourhood  of  Pictou,  in  considerable  quantities,  under  pre- 
cisely similar  circumstances,  within  the  coal  formation.f 

Something  like  this  is  of  not  uncommon  occurrence  in  the  United 
States,  in  the  cupreous  lignites  of  the  red  and  blue  shales  at  the  base 
of  the  old  red  sandstone,  or  Devonian  system.  We  have  observed 
them  at  numerous  points  in  Pennsylvania. 

These  lignites  occur  as  casts  of  reeds,  canes  or  flags ;  generally 
obscure,  and  the  impressions  of  leaves  seem  in  some  degree  to  resem- 
ble those  of  the  coal  series  above.  Tl^e  copper  is  in  form  of  rich 
gray  sulphuret,  the  surfaces  of  the  lignites  being  coated  with  green 
carbonates.  In  more  than  one  or  two  instances  a  good  deal  of 
expense  has  been  incurred  in  exploring  this  ore,  but  we  have  never 
seen  it  in  sufficient  quantity  to  repay  the  cost.  Copper  seems  inva- 
riably to  accompany  this  bed  of  lignite ;  at  least  it  is  seldom  unac- 
companied by  lignites.  The  latter  are  sometimes  bitumenized.  Pro- 
fessor Del  Rio  has  mentioned  a  similar  occurrence.  Mr.  Murchison 
also  states  that  in  the  great  copper  district,  which  flanks  the  west 
side  of  the  Oural  mountains,  the  copper  is  wholly  in  the  form  of 
vegetable  casts. 

Near  the  Victoria  coal  mines,  which  are  situated  on  the  left  bank 
of  the  Nepisiguit,  previously  spoken  of,  the  vegetable  remains  occur, 
partly  converted  into  coal,  and  partly  replaced  by  gray  sulphuret  of 
copper.  The  same  state  of  things  occurs  in  the  rocks  at  the  Joggins, 
on  the  Bay  of  Fundy,  within  the  Nova  Scotia  coal  basin.  Mr.  Lo- 
gan states  that  on  the  Nepisiguit  an  attempt  was  made  by  the  Glou- 
cester mining  company,  to  work  the  deposit  as  a  copper  mine ;  but 
the  irregular  distribution  of  the  organic  remains  rendered  their  ope- 
rations uncertain,  and  induced  the  abandonment  of  them.  The  bed 
averages  about  two  feet  thick,  but  in  one  direction  it  appears  to  thin 
oflF,  from  four  feet  to  nothing.^ 

Coal  is  mentioned  by  Captain  Bayfield,  as  occurring  at  Perc^,  near 
the  entrance  of  Chaleur  Bay.§ 

In  Mr.  Logan's  very  detailed  section  of  the  coal  measures  which 
are  displayed  in  the  clifis  of  the  New  Brunswick  coast,  on  the  south 
side  of  the  Bay  of  Chaleur,  it  is  noted  that  on  many  of  the  coal 
plants,  a  very  minute  convoluted  shell  is  seen,  and  in  the  shale  is 

*  Transactions  of  the  Royal  Geological  Society  of  Cornwall,  1840. 

Mr.  Dawson,  on  the  Geology  of  Nova  Scotia,  Febniary,  1845 — proceedingSi  p.  35. 
Geological  Report  of  Canada,  May  1st,  1845,  pp.  63,  79. 
Captain  Bayfield,  in  Trans.  Geol.  Soc.  of  London,  Vol.  V.,  p.  87. 
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a  suiall  hivalc.     Stit/maria  ficoides  occurs  in  abundance  and  of  large 

size. 

II. —  JVviitmoreland  or  Sotith-eaatern  Coal-field, — Dr.  Geaner's 
second  report,  in  1840,  shows  that  this  coal  area  is  seventy  miles  in 
its  lun;;est  diameter,  and  that  it  averages  seventeen  miles  in  breadth. 
''It  is  by  no  means  certaiu  that  coal  is  contained  in  every  part  of 
the  area ;  but  as  the  outcropping  of  the  bituminous  strata  has  been 
discovered  in  a  number  of  situations,  it  is  evident  that  it  embraces 
vast  quantities  of  coal,  and  is  of  the  highest  importance  to  the  pro- 
vince." 

The  Westmoreland  coal  measures,  we  are  told,  rest  directly  upon 
granite. 

III. — South-western  Coal-field  of  Sunhury  and  Qtiecn*s  Cou7itie9.— 
By  Dr.  Gesncr's  first  report  of  his  geological  survey,  we  learn  that 
the  coal  measures  repose  upon  the  mountain  limestone,  and  cross  to 
the  west  of  the  river  St.  John. 

On  the  shores  of  Grand  Lake,  in  Queen's  county,  a  company  baa 
been  incorporated  more  tlian  35  years,  with  a  capital  of  <£30,000,  to 
work  tlie  coal-beds  which  here  lie  horizontally  a  few  feet  above  the 
level  of  the  water. 

An  excellent  coal  mine  has  been  opened  on  the  banks  of  tkc 
iSalmon  river,  which  coal  is  said  to  be  superior  to  that  of  the  Grand 
Lake. 

Tlie  quantity  exported  is  very  small,  compared  with  the  enormous 
magnitinle  of  the  coal  area,  as  may  be  seen  bv  the  following  table.* 

Ill  the  vrar  iJ^li^^,  W  clial.lrons ;  ISoO,  tO  chald. ;  1833,  loS 
chaM.;  ]s:;4,  GsT  chald.:  L^:^5,  :5,;T:JT  chald.;  1S30,  2,143  chald. 

No  later  returns  have  reached  us. 

A  iniiic  of  asj)lialtum  has  been  discovered  by  Dr.  Gcssner  at  Fre- 
derick's ])rc)ok,  in  the  parish  of  Ilillsboroii^^h,  in  the  county  of  Albert, 
and  province  of  New  Brunswick.  The  following  facts  exhibited  ai 
the  New  Ihunswick  niiiie,  are  physical  characteristics  of  a  true 
asphaltum  vein.f 

1.  The  absence  of  lamination  in  the  mass. 

2.  Its  Ijrilliant  conchoidal  fracture  and  occasional  tendency  to 
assume  a  columnar  structure. 

3.  The  character  and  configuration  of  its  surface-markings. 

4.  Its  small  specific  gravity;  not  e([ualling  nor  exceeding  many  of 
the  resins.  4 

5.  The  f^cncral  prevailing  uniformity  in  the  entire  substance  or 
contents  of  the  vein. 

0.  Its  aspect,  fracture,  divisions,  i)urity,  and  especially  its  almost 
entire  freedom  from  foreign  and  earthy  matters. 

7.  The  absence  of  all  vegetable  traces  in  connection  with  the  ma 
terial  of  the  vein. 

8.  The  absence  of  all  apparent  organization  in  its  composition. 

*  Stati."«tii'.-  "if  the  C«)lonij--'  nf  Iho  llritith  Kin|iiri',  |».  211. 

t  Si'f  Taylt»r'.-j  «lriii».''irion  lii-top-  thr  Siij)reiuo  Cuiut  :it  Halifax,  X.  S.,  refpcctiag  the  Ai- 
pbaltum  miuu  ut  llilUburuii^h.     Phil.  1^01. 
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9.  Its  apparent  fused  and  liquid  state  originally,  and  its  subsequent 
consoUdation  after  cooling. 

10.  The  practical  restoration  of  its  characteristic  surface-markings, 
and  its  peculiar  conchoidal  fracture,  after  being  once  more  melted  and 
rendered  soluble,  and  again  cooled  and  consolidated. 

11.  Its  not  soiling  the  fingers,  in  the  manner  of  coal. 

12.  Its  being  strongly  electric. 

The  specific  gravities  of  the  New  Brunswick  and  Cuba  asphaltes, 
determined  chiefly  by  R.  C.  Taylor,  are  as  follows : 

That  of  the  Oasualidad  mine,  mean  of  three  observa- 
tions, R.  C.  T. 1.176 

That  of  a  mine  near  Matanzas,  mean  of  observa- 
tions, T.  -      .      -  -  -  -  .  1.160 
That  of  the  mine  at  Hillsboro',  New  Brunswick,  first 

observation,  T.     -  -  -  -  -  1.095 

Do.  do.  second  observation,  T.  1.096 

Do.  do.  third  observation.  Buck,  1.097 

In  Glascow,  by  Professor  Penny,     -  -  .  1.097 


84 
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PROVINCE  OF  NOVA  SCOTIA. 

^^  The  General  Mining  Association/'  as  tenants  of  the  Crown  and 
of  his  late  Rojjral  Highness  the  Duke  of  York^  are  lessees  ^'  of  all  the 
mines  and  minerals,  of  every  description,  in  the  province  of  Nova 
Scotia  proper,  and  in  the  island  and  oounty  of  Cape  Breton." 

These  coal  mines  are  leased  for  sixty  years,  from  1827,  at  the  fixed 
rent  of  £8,000  sterling,  $14,500  per  annum.  This  fixed  rent  of 
X3,000  sterling  or  X3,333  currency,  per  annum,  conditions  for  a 
maximum  annual  raising  of  20,000  Newcastle  chaldrons,  and  fixes 
a  royalty  of  two  shillings  currency,  for  every  chaldron  beyond  that 
quantfty.* 

By  an  arrangement  made  with  the  association  in  1845,  they  were 
allowed  to  take  out  26,000  Newcastle,  or  52  London  chaldrons,  or 
65,000  tons,  instead  of  the  twenty  thousand  chaldrons,  stipulated 
for ;  the  fixed  rent  remaining  the  same. 

The  company  is  generally  known  under  the  title  of  "  The  Nova 
Scotia  and  Cape  Breton  Mining  Company.*' 

The  operations  of  the  company  commenced  in  1827,  and  hare 
hitherto  been  confined  to  the  working  of  coal  mines  and  the  discovery 
of  iron  ore.  The  collieries  now  open  and  at  work  are  four  in  num- 
ber, viz. :  the  Pictou  and  Albion  in  Nova  Scotia,  and  the  Sydney  and 
Bridgeport  mines  in  Cape  Breton. 

The  capital  of  the  '\General  Mining  Association"  is  £400,000— 
?1, 936,000 ;  and  they  possess  fourteen  thousand  acres  of  land ;  be- 
sides the  right  to  all  minerals  and  mines  within  the  province  of  Nova 
Scotia  and  Cape  Breton.f 

In  reciting  these  details  we,  as  well  as  our  readers,  cannot  omit  to 
remark  the  injurious  magnitude  of  such  gigantic  monopolies  as  the 
one  before  us.  In  this  case  it  covers  an  extent  of  more  than  ttvelve 
millions  of  acres,  or  three  times  the  size  of  Wales.  It  is  scarcely 
necessary  to  say  that  its  tendency  is  to  impoverish  the  people ;  to 
destroy  all  energy  in  cultivating  the  abundant  natural  resources 
of  a  fine  country;  to  prevent  all  fair  and  wholesome  competition, 
to  narrow  the  scope  of  active  and  productive  industry,  and  to  dis- 
courage all  individual  and  general  enterprise.  On  the  continuance  of 
such  a  deplorable  system,  the  rival  coal  proprietors  of  the  United 
States,  may  well  found  their  calculations  of  a  remunerative  internal 
trade  in  coal  at  home,  with  even  greater  safety  and  certainty  than 
on  the  influence  of  tariffs  and  the  restrictions  of  international  regu- 
lations. 

In  1834,  another  large  company  was  incorporated,  under  the  name 
of  "The  New  Brunswick  and  Nova  Scotia  Land  Company,*'  baring 

*  This  extra  rent  charj^e  of  two  ghillings  per  chaldron,  has  frequently  been  mistaken  by 
American  writers  f<»r  a  tariff;  or  as  a  writer  styled  it,  in  1846,  "an  excise  duty  of  20  cents 
per  ton,  for  the  support  of  the  local  governmout". — U.  S.  Gazette. 

f  Statistics  of  the  Colonies  of  the  British  Empire,  Martin,  p.  230. 
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purchased  of  the  GroMrn  five  hundred  thousand  acres  of  land  lying  in 
the  centre  of  the  province  of  New  Brunswick,  at  the  price  of  2$.  6d. 
sterling — (0.60  cents  an  acre.  The  company,  are  by  aojt  of  Parlia- 
ment, to  have  the  privilege  of  purchasing  lands  in  New  Brunswick, 
Nova  Scotia,  Cape  Breton,  and  Prince  Edward's  Island.  They  are 
thereby  authorized  to  mine  and  work,  copper,  tin,  lead,  iron,  and  all 
other  minerals,  except  gold  and  silver,  and  except  coal  and  culm; 
the  two  latter  being  already  granted  by  lease  to  the  general  mining 
association,*  in  all  the  above  mentioned  places  except  New  Bruns- 
wick. 

Qeohgy. — ^A  small  Geological  map  of  Nova  Scotia  was  published 
in  1841,  by  Messrs.  Jackson  and  Alger.  In  1842,  Dr.  Oesner's  first 
geological  map  of  Nova  Scotia  and  Cape  Breton  was  completed,  and 
issued  the  same  year.  In  1845  another  map  to  illustrate  the  geo- 
logical papers  of  Messrs.  G^sner,  Dawson  and  Brown,  appeared  in 
the  Quarterly  Journal  of  the  Geological  Society  of  London. 

On  comparing  the  first  named  of  this  series  of  illustrations  with 
the  subsequent  ones,  an  unusual  discrepancy  is  apparent  between  them. 
According  to  the  former  the  coal  of  Nova  Scotia  is  restricted  to  a  couple 
of  spots,  embracing  an  area  so  minute,  as  scarcely  to  be  discernible 
upon  the  map.  Estimating  these  coal  areas  by  the  scale  of  the  plan, 
they  only  cover  an  aggregate  area  of  thirty-three  or  thirty-four  square 
miles;  whereas  Dr.  Gesner's  statement  exhibits  an  area  of  carbo- 
niferous formations  of  two  thousand  five  hundred  square  miles; 
while  Messrs.  Dawson,  Logan  and  Brown  greatly  exceed  even  that 
area.  However,  since  the  provincial  surveys  have  been  completed, 
there  can  be  no  ionger  a  doubt  on  this  point,  and  all  original  errors 
arising  from  early  and  defective  investigations  are  now  fully  ad- 
justed. 

Dr.  Gesner,  the  first  in  date  states,  that  from  Pictou  Harbour,  in 
Northumberland  Strait,  a  central  belt  of  coal  measure,  about  six  miles 
broad,  runs  in  a  westerly  direction  across  the  isthmus,  and  passes 
between  the  southern  flank  of  the  Cobequid  mountains  and  the 
southern  coast  of  the  isthmus  along  the  basin  of  mines  ;  and  thence 
further  westward  to  Advocate  Harbour.  The  length  of  this  central 
belt  is  about  one  hundred  miles,  and  the  coal  is  supposed  to  rest  un- 
conformably  on  old  red  sandstone. 

These  carboniferous  beds  lap  round  the  eastern  extremity  and  pass 
along  the  northern  flank  of  the  before  mentioned  Cobequid  mountain 
range  and  the  Annan  Hills,  whence  they  asain  pass  nearly  due  west 
to  Chignecto  Bay  in  the  Bay  of  Fundy.  All  the  isthmus  north  of 
the  line  thus  designated,  consists  of  carboniferous  strata,  forming  the 
northern  Cumberland  coal  field.  The  Nova  Scotia  coast  of  Chig- 
necto Bay,  runs  nearly  at  right  angles  to  the  direction  of  the  strata, 
and  presents  an  admirable  section  of  them,  nearly  thirty-five  miles  in 
length.  In  making  a  careful  examination  of  this  thirty-five  miles  of 
coast,  only  one  unimportant  fault  was  observed.  By  measuring  the 
horizontal  distances  between  the  strata,  and  making  allowance  for 

•  Appendix  to  SUtiitioi  of  the  Colonies  of  the  BritiBh  Smplrei  No.  IIL,  p.  76. 
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their  inclination,  at  a  number  of  places,  Dr.  Gesner  estimated  the 
total  thickness  of  the  coal  measures  along  this  sectional  line,  at  not 
less  than  three  miles,  [between  four  and  five,  Lyell ; — 2f  miles  and 
50  feet,  Logan.]  This  is  a  remarkable  fact ;  unlike,  for  its  magni- 
tude, any  other  group  of  coal  strata  on  the  North  American  conti- 
nent. 

The  carboniferous  series  is,  thus  far,  exhibited  in  the  clifis  called 
the  South  Joggins ;  and  Dr.  Gesner  mentions  the  existence  here  of 
nineteen  small  coal  seams,  within  the  horizontal  distance  of  three 
quarters  of  a  mile.  They  occur  in  an  aggregate  thickness  of  1800 
feet  of  strata,  and  vary  in  dimensions  from  six  inches  to  four  feet. 

Mr.  J.  W.  Dawson,  himself  a  resident  of  the  Pictou  coal  mines, 
states  that  the  coast  section  on  the  north-eastern  side  of  Nova  Scotia, 
cuts  at  an  acute  angle,  across  two  great  coal  troughs ;  the  one  begin- 
ning at  Pictou  on  the  east  coast,  and  thence  stretching  to  the  west 
along  the  northern  shore  of  the  Basin  of  mines,  [Bay  of  Fundy ;] 
the  other  beginning  at  Antigonish  [St.  George's  Bay,]  and  thence 
extending  westward  to  the  Shubenacadie  river  and  the  southern  shore 
of  the  Basin  of  mines,  [Bay  of  Fiindy.]  These  two  troughs  are 
separated  by  a  hilly  range,  composed  of  igneous  rocks,  and  of  dis- 
turbed lower  carboniferous  and  silurian,  or  palaeozoic  strata.* 

We  ascertain,  therefore,  from  the  foregoing  outlines,  that  the  coal 
formation  of  Nova  Scotia  occupies  three  distinct  areas,  viz. :  I.  The 
Northern  or  Cumberland  Region ;  II.  The  Pictou  or  Central  Basin ; 
III.  The  Antigonish  or  Southern  Basin.  Dr.  A.  Gesner  adds  a 
fourth  district,  which  probably  is  an  extension  of  the  third.  He 
states  that  on  the  south  border  of  the  Basin  of  mines  there  is  an  area 
near  Falmouth  and  Windsor,  of  seventy  square  miles,  in  which, 
though  coal  has  not  yet  been  discovered,  the  ferns,  stigmarije,  and 
other  fossil  coal  plants,  which  the  sandstones  and  shales  of  that  area 
contain,  sufficiently  establish  the  point  that  it  belongs  to  the  coal 
measures.! 

Large  as  is  the  amount  of  these  united  areas,  comprising  between 
two  and  three  thousand  square  miles,  it  nevertheless  forms  but  a 
fraction  of  that  immense  coal  formation  which  occupies  large  portions 
of  New  Brunswick,  Nova  Scotia,  Cape  Breton,  and  Prince  Edward's 
Island. 

I.  Northern  or  Cumherlayid  County  Coal  Region, — This  embraces 
the  triangular  area,  which  extends  from  the  Cobequid  mountain  range 
and  the  Annan  Hills,  to  the  extreme  northern  boundary  of  the  Nova 
Scotia  peninsula;  having  the  Northumberland  Strait  to  the  east  and 
Chignecto  Bay  to  the  west. 

In  1845,  in  a  geological  report  to  the  provincial  government  of 
Canada,  Mr.  W.  E.  Logan  published  a  section  of  the  carboniferous 
strata,  within  this  region,  as  developed  at  the  Joggins,  a  continuous 
cliff,  eighty  to  one  hundred  feet  high,  on  the  south  shore  of  the  Bay 
of  Chignecto,  Bay  of  Fundy. 

*  Quarterly  Jour.  Geol.  Soo.  London,  February  1st,  1845,  J.  W.  Dawson,  p.  26. 
f  Transactions  of  the  Geological  Society,  London,  1843.     Proceedings  of  the  Geological 
Society,  London,  1843,  Vol.  IV.,  pp.  178—190. 
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This  section  is  one  of  the  most  remarkable  ever  accomplished,  and 
may  be  quoted  as  a  model  of  close  investigation,  and  extraordinary 
accuracy  in  developing  an  enormous  series  of  beds.  It  comprises  the 
vast  group  of  coal  measures  which  are  displayed  along  the  cliffs, 
locally  named  the  Joggins,  of  the  sea  shore  of  Chignecto  Bay.  This 
locality,  so  singularly  mvourable  for  taking  the  strict  admeasurement, 
and  constructing  an  exact  section  of  the  vertical  thickness  of  the  coal 
formation  has  been  frequently  alluded  to  by  geologists  and  travellers. 
It  remained  for  Mr.  Logan  to  demonstrate  by  a  laborious  survey,  the 
true  thickness  of  the  whole  group,  in  Northern  Nova  Scotia.*  Ilis 
section  is  subdivided  into  eight  principal  sub-sections  or  parts,  and 
these  again  are  further  divided  into  the  respective  members  which 
compose  the  mass,  separately  measured  by  feet  and  inches.  The 
extent  of  the  labour  may  be  inferred  from  the  fact,  that  the  whole 
series  consists  of  no  less  than  fifteen  hundred  and  seventy  beds  or 
subdivisions,  all  minutely  described,  and  making  up  the  aggregate 
thickness  of  14,570  feet  11  inches;  equivalent  to  2f  miles,  50  feet 
11  inches ;  an  amount  which  far  exceeds  anything  seen  in  the  coal 
formation  in  the  other  parts  of  the  North  American  continent,  to  the 
southward. 

One  of  the  most  remarkable  circumstances  which  are  brought  into 
notice  by  the  section  of  Mr.  Logan,  is  the  extreme  thinness  of  the 
coal  seams  in  this  portion  of  the  Nova  Scotia  basin.  We  collect  from 
an  examination  of  the  report,  the  following  stratigraphical  summary: 

Aggregate  thickness. 
Feet    Inch.        Coal  beds.  Feet.  Inch. 

Subdivision  No.  8,  consisting  of  2,134    1  of  strata  22  =    5      6 
"  No.  4,  "         2,639    1        "      46  =  87      9J 

"  No.  6,  "         8,240    9        «        9=         10 


7,918  11  76       44      OJ 

The  average  or  mean  thickness  of  each  of  these  76  coal  seams,  is 
a  fraction  less  than  seven  inches.  The  maximum  thickness  is  shown 
in  No.  7  bed  of  the  fourth  sub-section,  where  there  are  8  feet  8  inches 
of  coal  in  a  bed  4  feet  6  inches  thick ;  and  in  the  next  thickest,  we 
have  No.  29,  which  has  8  feet  5  inches  of  coal  out  of  a  bed  4  feet 
thick.  At  the  same  time,  it  may  be  observed,  that  the  greatest 
thickness  of  pure  coal  in  any  one  seam,  is  only  two  feet,  and  it  may 
be  questioned  whether  any  one  out  of  the  seventy-six  coal  beds,  in 
2f  miles  of  strata,  will  ever  be  considered  as  workable. 

Thicker  coal  beds  appear  to  exist  to  the  eastward  of  the  Joggins. 
On  the  Macon  river,  which  falls  into  Cumberland  bay,  one  seam  oc- 
curs of  ten  feet  in  thickness ;  and  the  same,  if  not  another,  is  seen  at 
river  Philip. 

Several  geologists  have  noticed  the  presence  of  erect  trunks  of 
trees  in  the  coal  strata  of  the  Joggins,  particularly  in  a  bed  of  sand- 

*  Rapports  snr  nne  exploration  g^ologtqae  do  la  proyince  de  Canada.    January,  1845. 
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stone,  twelve  feet  thick.  The  first  notice,  probably,  being  that  of 
Mr.  Brown,  in  Haliburton's  "Nova  Scotia,"  in  1829.  In  1842,  Mr. 
Ljell  saw  similar  upright  trees  at  more  than  ten  different  levels  here; 
all  placed  at  right  angles  to  the  planes  of  stratification.  Lithologi- 
cally,  the  strata  resemble  the  English  coal  measures,  and  those  with 
which  the  coal  and  erect  trees  are  associated  are  more  than  2500  feet 
thick.  The  grits  and  shales  containing  coal  plants  above  these  are 
of  prodigious  thickness,  as  we  see  in  Mr.  Logan's  section  just  adverted 
to.  Mr.  Lyell  saw  seventeen  vertical  stumps,  varying  in  height  from 
six  to  twenty  feet,  and  from  fourteen  inches  to  four  feet  and  a  half  in 
diameter.  The  trunks  of  these  trees,  which  are  all  broken  off  abruptly 
at  the  top,  extend  through  different  strata,  but  are  never  seen  to  pene- 
trate a  scam  of  coal,  however  thin.  They  all  end,  downwards,  either 
in  beds  of  coal  or  shale ;  no  instance  occurring  of  their  termination 
in  sandstone.  The  exterior  coating  of  these  trunks  is  in  the  state 
of  coal,  while  the  solid  interior  usually  consists  of  sandstone  or  fire- 
clay. 

The  exact  position  of  all  these  beds  which  contain  vertical  stems 
of  SigiUaria,  under  these  circumstances,  are  exhibited  in  Mr.  Logan's 
section,  which  is  illustrated  by  figures  of  some  of  these  trunks  in  the 
position  in  which  they  appear  on  the  cliff. 

In  the  vicinity  of  the  highest  coal  seams,  in  the  series,  viz.,  between 
seam  No.  43  and  44,  a  twelve  feet  stratum  of  arenaceous  schist  is 
penetrated  by  several  erect  calamites,  in  one  instance  one  of  the 
plants  three  inches  in  diameter,  extends  its  roots,  and  twenty-one 
others  arc  visible  along  the  face  of  the  cliff,  within  the  space  of 
twenty  yards.  Their  diameters  vary  from  half  an  inch  to  four  inches. 
In  this  sub-section  of  2539  feet  thick,  Mr.  Logan  enumerates,  among 
the  visible  organic  remains,  fifteen  sigillaires  growing  erect,  and  fifty- 
six  calamiteSy  standing  apparently  in  their  native  beds.*  Mr.  Lyell 
states  that  immediately  above  the  uppermost  coal  seams  and  vertical 
trees,  are  two  strata,  probably  of  fresh-water  origin,  of  black  calcareo- 
bituminous  shale ;  chiefly  made  up  of  two  species  of  modiola  and  two 
kinds  of  cypres,^ 

The  Lotver  Carboniferous  Rocks  of  Nova  Scotia^  are  described  by 
J.  W.  Dawson,  Esq.,  a  resident  of  the  Pictou  coal  mines,  in  the 
Quarterly  Journal  Geological  Society,  London,  Feb.  1,  1845. 

II.  The  Pictou^  or  Central  Coal  Basin. — As  we  have  previously 
explained,  this  belt  of  carboniferous  strata,  stretches  from  near  Cape 
St.  George  on  the  east  coast,  to  Advocate  Harbour  at  the  Bay  of 
Fundy,  on  the  west,  and  follows  the  north  shore  of  the  Basin  of 
Mines.  The  area  embraces  the  coal  mines  of  Pictou  and  Albion,  and 
Dr.  A.  Gesner  states  that  two  seams  of  coal  have  been  discovered  in 
the  forest,  ten  miles  north  of  Truro,  and  that  outcrops  of  coal  appear 
in  the  same  belt  at  Jolly  river,  at  Herbert  and  Economy  rivers,  and 
at  Parr*s  borough.J     Strictly  speaking,  this  district  is  not  wholly 

♦  Logan's  First  Geological  Report  of  Canada,  Montreal,  1845. 

+  Lyell,  in  Proceedings  Gool.  Soc,  1843,  Vol.  IV.,  pp.  178—190. 

{  Edinburgh  Cabinet  Library,  No.  XXVL,  Vol.  11.    British  America. 
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separated  from  the  Cumberland  region,  but  is  connected  for  a  brief 
space  opposite  the  east  end  of  the  Annan  hills,  in  the  vicinity  of 
Pictou.  It  is,  however,  most  convenient  as  regards  topographical 
arrangement  to  treat  them  as  separate  districts. 

The  Pictou  rerion  appears  to  be  the  richest  in  eoal,  yet  worked  in 
this  province,  and  it  contains  the  two  principal  mining  establishments 
of  the  province. 

Mr.  liOgan^s  Section  of  this  region,  made  in  1841,  is  interesting ; 
below  are  the  results  of  his  admeasurements  of  the  carboniferous 
series;  the  details  we  are  compelled  to  omit.  Section  commencing 
at  the  base  of  the  series. 

1.  Red  and  drab  coloured  sandstones,  a  few  boal  seams  to-    Feet 

wards  the  base,  the  thickness  is  not  stated. 

2.  Shales  and  sandstones  with  workable  beds  of  coal  and 

ironstone,            -            .            •           •            -  5000 

8.  Limestone,  with  marine  fossils,       .           ^            .  10 

4.  Goal  measures,  probably  unproductive,       •           •  1900 

5.  Limestone,  with  carbonized  vegetable  remains^       -  lO 

6.  Red  and  green  shales,  and  red  sandstones,              -  660 

7.  Limestone,             .....  20 

Total  in  this  part  of  the  c6al  area  of  Nova  Scotia,*         7690 

No.  1,  of  this  section,  we  presume  to  be  that  series  which  Mr.  J. 
W.  Dawson  has  since  investigated  and  described,  under  the  name  of 
the  **  Lower  Carboniferous  rocke^  or  OypeiperouB  Formation  of  Nova 
Scotia,  "t  This  series  overlies  the  Silurian  strata,  and  consists  of 
limestones,  gypsum,  and  soft  sandstones;  above  which  are  hard  red- 
dish sandstones  and  shales,  with  limestone ;  and  lastly,  red  and  srey 
sandstone,  shales  and  conglomerate,  with  carboniferous  plants.  JPro* 
bably  these  beds  pass  into  the  productive  coal  measurea— No.  2,  of 
Mr.  Logan's  sub-section  above. 

Mr.  Dawson  has  not  been  able  to  ascertain  the  exact  aggregate 
thickness  of  the  lowest  carboniferous  rocks ;  he  remarks,  however, 
that  in  the  vicinity  of  Merigonish,  and  east  of  Pictou,  the  band  of 
carboniferous  rocks  amounts  to  10,000  or  12,000  feet  in  thickness, 
all  dipping  to  the  north-west  at  an  angle  of  twenty  degrees. 

This  gentleman  discovered  a  bed  of  erect  calamites  in  the  Pictou 
coal-field,  one  mile  and  a  quarter  west  of  Pictou,  in  a  bed  of  sand- 
stone about  ten  feet  thick.  They  all  terminate,  downwards,  at  the 
same  level  where  the  sandstone  rests  on  subjacent  limestone,  but  their 
tops  are  broken  off  at  different  heights.^  This  is  a  repetition  of  the 
same  phenomena  observed,  at  the  distance  of  one  hundred  miles,  on 
the  shores  of  Chignecto  bay. 

Pictou  Mine. — At  this  mine,  situated  on  the  West  river,  there  is 
but  one  seam,  but  several  miles  to  the  southward,  Mr.  Logan,  in 


*  Trans.  Geol.  Soo.,  London,  1842. 

Qoarterly  Journal  of  the  Qeological  Society,  Febniary,  1845,  p.  26. 
Proceedings  of  the  Geo.  Soo.,  Vol.  IV.,  p.  178. 
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an  Ifcoi^t  to  eomipond  vidi  tlMW  m  At  coaMflU  of  O^BMa 


nmiiotai»Bttd0i&  1881^  V9WM  mftnMd  4at  dM 
■  of  Pletoa  mi  twmj-iiiM  ftofctUek:  iMft^ok  dwitoM^Mfy 
fooiofaolMrtndifeT^oraodwwviraft^  BhucMMMftrf 
date,  fife  inehea  thitt.  The  diafta  were  fireat  nz^  to  two 
and  finrtf  feet  deqMvf  wUeh  twokandredaiid  ttren^  van  1 
lafel  of  tbe  lea.  TbSm  ia  a  bard,  open  baniiig  eoa(  and  ia  WKkad 
vidi  powder;*  it  doea  not  owaiaana  ao  budi  a  priee  in  the  Buket  aa 
diat  of  Oape  Breton.  rSydni^  and  BridgeportJ  Tlio  Pieloa  eoal 
oommonieatea  northwara  from  ita  ezeellent  harboory  with  the  Onlf  of 
St.  Lawrenoe;  while  the  Cmnberland  eoal  pawea  down  the  Bay  of 
Fnndy,  to  die  aondiward. 

In  1888,  die  ooal  waa  oonTojed  from  the  diafta  of  the  Kefam 
■ibea,  on  a  railroad  of  one  mfle,  ton  landiu  plaee,  and  from  dwMe 
about  six  mika  to  the  shipping.  In  1840,  a  new  raiboad  of  mx 
ndlea,  for  carrying  the  ooal  at  onoe  from  die  pita  to  the  wbarrei,  wai 

pat  in  operation.t 

This  ooal  ia  stated  to  poeaees  propertioB  which  render  it  wdl  adted 
to  the  Tariona  brandiea  of  the  iron  mannfiustnre.  It  ia  peealiar, 
according  to  Mr.  Al|^,  on  aocoont  of  the  abnndanoe  of  minend 
diareoal  dutt  it  contains;  and,  for  domeatic  purposes,  this  ia  thon^ 
to  ffiTO  it  an  advantage  over  the  Sidney  and  most  odier  bitonunoas 
codiB,  by  preventing  it  from  cementing  together  while  consuming^ 

Albian  ilftnea.— Situated  on  the  banks  of  the  East  river,  in  the 
district  of  Pictou,  and  distant  about  eight  and  a  half  miles  from  the 
town  of  that  name,  a  port  of  safe  and  easy  access  from  the  Ghilf  of 
St.  Lawrence.  A  lighthouse  was  erected  on  the  coast,  near  the  town 
of  Pictou,  a  few  years  ago. 

The  East  river  is  only  navigable  for  the  larger  craft  to  within  six 
miles  of  the  Albion  mines ;  so  that  vessels  arriving  for  coal,  formerly, 
received  their  cargoes  from  barges  which  loaded  at  the  mines,  and 
were  towed  down  to  the  deep  water  by  the  steamers  belonging  to  the 
association.  In  1840,  a  railroad  was  completed,  and  obviated  this 
inconvenience,  as  well  as  the  breakage  which  previously  took  place 
by  the  transhipment. 

At  the  Albion  mine  is  a  great  collection  of  coal  seams  all  dippmg 
to  the  north.  The  number  is  stated  by  Judge  Haliburton  to  be  ten, 
and  the  aggregate  thickness  to  be  sixty  feet.  The  only  seam  worked 
a  few  years  ago  contained  twenty- four  feet  of  clean  coal,  of  which 
about  two  hundred  and  forty  tons  were  raised  daily.     In  1839,  the 

Siantity  of  coal  raised  per  month,  was  from  five  thousand  to  six 
ousand  tons.    Above  three  hundred  vessels,  of  various  descriptions, 
were  loaded  here  during  that  season. 

*  Joonal  of  the  SeDato  of  PeDnsylyania,  1833,  p.  670. 

t  Mining  Journal  of  London,  Vol.  X.,  p.  45,  and  Vol.  XII.,  p.  123. 

t  Alger's  edition  of  Phillipe'e  Mlneralogj,  p.  691. 
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There  are  several  shafts  at  the  Albion  mioe,  for  rabing  the  coal : 
one  of  the  engine  shafts  is  four  hundred  and  fifty  feet  deep. 

Quality  and  Properties. — The  Fictou  coal  is  in  favourable  repute 
for  the  use  of  steamboats.  In  1833,  the  steamer  Royal  William,  of 
one  hundred  and  eighty  horse  power  and  one  thousand  tons  burthen, 
performed  the  voyage  from  Pictou  to  Gowea  trlth  the  employment  of 
Albion  coal ;  the  trial  proving  entirely  satisfactory.  In  1838,  the 
coals  for  the  voyages  of  the  Great  Western  steamship  ^ere  supplied 
from  the  Nova  Scotia  mines.  They  were  stated  to  answer  beyond 
expectation,  the  quantity  consumed  being  less  than  the  necessary 
eapply  of  English  coal,  while  the  price  was  lower.  The  Cunard  line 
of  steamers  is  now  supplied  with  Sydney  coal  from  the  depot  at  Boa- 
ton. 

We  have  beard  less  favourable  opinions  from  some  persons,  yet  it 
has  been  preferred  to  the  Virginia  bituminous  coal,  which  contains 
more  salpnor,  and  is  consequently  liable  to  occasional  spontaneous 
combustion. 

The  relative  value  of  the  Nova  Scotia  and  Gape  Breton  coals  may 
be  inferred  from  Mr.  Johnson's  analyses  and  experiments.* 


Nova   Scotia    1  Cunard'a  sample, 
Pictou  Coal,  /mining  association,  tm.ya 

Cape  Breton,  Sydney  coal,  mean  of 
two  specimens,  67.5T 
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We  select  the  foregoing  results  from  tbe  *'  Report  on  Amerieui 
Goals/'  1844,  whereby  the  practical  characters  of  the  British  Ane* 
rican  coals  will  be  seen^  and  compared  with  those  of  other  bitumiiMB 
coals. 

Out  of  the  forty-two  varieties  of  coal  which  have  been  ezperimentfi 
upon,  thirty-five  are  from  the  United  States,  and  seyen  from  Britkk 
America  and  Great  Britain.  The  numbers  in  the  table  represent  tk 
order  in  which  they  take  their  appropriate  rank,  from  one  to  (oitf- 
two.  From  the  care  which  we  know  has  been  bestowed  to  obtam 
these  results,  we  cannot  hesitate  to  receive  them,  in  perfect  rdianee 
on  their  accuracy.  By  taking  the  four  tables  of  resnlta  of  evapon- 
tive  power,  the  respective  coals  in  the  foregoing  synopsis,  range  uen- 
selves  in  the  following  order  of  value : — 

1.  Pennsylvania  coals  of  Queen  Run.        4.  Pictoa — CSunard's. 

2.  Virginia  coals.  6.  Sydney. 
8.  Pictou  Mining  Association.                    6.  Liverpool. 

On  an  average,  80,000  chaldrons  of  coal  and  50,000  cords  of  wood 
are  shipped  annually  from  Nova  Scotia  to  the  United  States,  wluck 
return  large  quantities  of  manufactured  iron. 

At  present,  the  iron  imported  into  Nova  Scotia  and  New  Bnm- 
wick,  amounts  in  value  to  £139,000  per  annum,  while,  at  the  hm 
time,  there  is  not  a  smelting  furnace  in  any  of  the  Brituh  Koitk 
American  provinces,  Canada  only  excepted.  This  state  of  thisgi 
will  probably  remain  until  the  resources  of  British  America  are  bet- 
ter known  in  the  mother  country;  where  alone  there  is  capital  to 
improve  them.  This  deficiency  of  iron  works  is  by  no  means  aserib- 
able  to  the  want  of  iron  ore,  which,  by  the  geological  statements  of 
Dr.  Gesner,  is  very  abundant.  There  are  many  varieties  of  iron  ow 
distributed  over  this  country. 

The  coal-fields  of  the  Pictou  district,  and  Cumberland  county,  eoD- 
tain  workable  strata  of  the  argillaceous  oxide  and  carbonate  of  iroOi 
known  as  '^clay  iron  stone.**  At  those  places,  the  ore,  the  coal  for 
fuel,  and  the  limestone  necessary  for  the  flux,  are  placed  side  bj  side. 
This  admirable  arrangement,  made  by  Providence,  whereby  all  4o 
materials  necessary  for  the  production  of  iron,  are  deposited  toeetbcr, 
is  still  overlooked  in  this  province,  whose  metals  are  imported  froB 
foreign  countries.  All  the  iron  employed  for  railroads  and  mining 
operations,  is  imported  from  Great  Britain ;  and  having  been  trans* 
ported  three  thousand  miles,  it  is  finally  thrown  into  castings,  at  d» 
very  site  where  thick  beds  of  Xova  Scotia  ore  are  seen  protruding 
from  the  earth;  and  where  a  single  stratum  of  coal,  thirty-six  feet 
in  thickness,  is  ready  to  supply  the  fuel  for  its  smelting  and  mann- 
facturol* 

Wo  may  add  to  the  foregoing  notice  of  the  prevalence  of  iron  art, 
that  an  enormous  deposit  of  the  specular  oxide  of  iron  has  recently 
[1847]  been  discovered  at  Londonderry  Mountain,  in  Xova  Scotis* 

•  ^Soologj-  of  Nova  Scoiia,  by  Dr.  A-  Gesner.    Alio  Mining  Jo*ra*I.  Apcl.  1*45^ 
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There  are  Bereral  shaftB  at  the  Albion  mine,  for  raising  the  coal ; 
one  of  the  engine  shafts  is  four  hundred  and  &ttj  feet  deep. 

Quality  and  Properties. — The  Fictou  coal  is  in  favourable  repute 
for  the  use  of  steamboats.  In  1833,  the  steamer  Kojal  William,  of 
one  hnndred  and  eighty  horse  power  and  one  thousand  tons  burthen, 
performed  the  voyage  from  Pictou  to  Cowes  with  the  employment  of 
Albion  coal ;  the  trial  proving  entirely  satisfactory.  In  1838,  the 
coals  for  the  voyages  of  the  Great  Western  steamship  were  supplied 
from  the  Nova  Scotia  mines.  They  were  stated  to  answer  beyond 
expectation,  the  quantity  consumed  beings  leas  than  the  necessary 
supply  of  English  coal,  while  the  price  was  lower.  The  Cunard  line 
of  steamers  is  now  supplied  with  Sydney  coal  from  the  depot  at  Bos- 
ton. 

We  have  heard  less  favourable  opinions  from  some  persons,  yet  it 
has  been  preferred  to  the  Virginia  bituminous  coal,  which  contains 
more  salphtir,  and  is  consequently  liable  to  occasional  spontaneous 
combustion. 

The  relative  value  of  the  Nova  Scotia  and  Cape  Breton  coals  may 
be  inferred  from  Mr.  Johnson's  analyses  and  experiments.* 


Kova   Scotia    \  Gunard's  sample, 
Picton  Coal,  /  mining  association,  OD,»o 

Cape  Breton,  Sydney  coal,  mean  of 
two  specimens,  67.57 
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New  Branswiok  nd  the  Non  Bootift  ports  ia  lh»  Bmj  of  Inif,* 
and  will  ihorten  the  dietanoe  for  the  eoel  ▼eiele  froik  the  Upilri 

JPamr  CboZ /ofwatipl^  on  the  eaatem  part  of  Nofa  Booli^ 
diatriot  of  PiotoiL  .   ^^ 

Mr.  J.  W.  Daww^n  has  deaoribed  in  NonSootini »  nawer.eedfti^ 
nation  ihali  the  naiial  old  ooal  formation  np<m  wluek  it  nete  l|a 
ml»ontologioal  point  of  fiew  it  poeaeaaea  eonnderaUe  intefeali  ap jh 
foaaOa  show  the  oontinoanoe  of  the  ooal  ilora  daring  tliA  depMlin 
of  a  seriea  of  red  aandatonea  of  more  reoent  origMi ;  and  alao  of.  lb 
oo-exiBtenoe  of  that  flora  with  terrestrial  Tortateated  animala. 

The  older  coal  meaaarea  of  the  Albion  Minea  on  the  banka  of  Ai 
East  Biver  of  Picton  are,  aocordins  to  Mr.  Logan,  6000  feet  in  lUot 
nesa;  and  are  anoceeded  in  aaoenain|[  order  by  a  great  bed  of  eoam 
oonglomerate,  whioh,  aa  it  marka  a  nolent  intermption  of  the  pi^ 
008808  which  had  accamnlated  the  ffreat  beda  of  ooal,  ahale.  Mid  Sraa- 
atone  beneath,  and,  aa  it  ia  aueoeeded  by  rooka  of  a  eharaelar  varr 
Afferent  from  that  of  these  older  coal  meaaarea,  forma  a  w«Il4MiU 
boundary,  which  Mr.  Dawson  considers  aa  the  oommencement  af  lb 
newer  coal  formation. 

The  conglomerate  is  followed  by  soft  reddish  aaadatoae^.abait 
which  IB  a  bed  of  grey  limestone,  supporting  a  amall  bed  dT  Mai  jbI 
a  few  inches  of  under  clay ;  and  orer  theae  are  at  leaat  SOOO  ftit 
thick  of  reddish  and  grey  sandstones  and  ahales,  in  which  ia  anoAer 
seam  of  coal,  eleven  inches  thick,  with  an  under  clay.  In  the  mj 
sandstones  are  coniferous  lignites,  fossilised  by  carbonate  of  has, 
and  calamitesy  endogeniteSj  and  lepidodendron$.  Near  Pictoo,  ia 
addition  to  these,  are  fossil  ferns,  stembergiaj  [Artisia  ?j  and  carboa- 
ised  fragments  of  wood,  impregnated  with  iron  pyritea  and  with  sol- 
phuret  and  carbonate  of  copper.  In  this  series  also,  and  near  the 
town  of  Pictou,  is  the  bed  of  sandstone  containing  erect  ealamiUt^ 
noticed  by  Mr.  L yell,  in  his  papers  on  the  fossil  trees  of  the  Jogg^ 
In  the  coast  section,  westward  of  the  entrance  of  Picton  harboar, 
much  red  sandstone  appears,  and  also  a  bed  of  limestone,  and  a  small 
seam  of  coal.  Some  grey  sandstones  also  appear,  in  which  arenome- 
rous  fragments  of  carbonized  wood,  containing  snlphnret  and  carbos- 
ate  of  copper.  Proceeding  coastwise  to  Cape  John,  at  the  extremity 
of  the  Gape  is  a  bed  of  white  granular  gypsum,  abont  three  feet 
thick. 

Beyond  Cape  John  this  newer  coal  formation  skirts  the  shores  of 
.  the  Gulf  of  St.  Lawrence,  to  Wallace  Harbour. 

In  the  red  sandstones,  near  Tatmagouche,  Mr.  Dawson  had  fdml 
on  a  previous  examination,  a  few  foot-marks  of  an  unknown  animiL 
They  were  mere  scratches  made  by  the  points  of  the  toes  or  clawii 
and  their  arrangement  appeared  to  indicate  that  the  animal  was  § 
biped ;  their  form  being  quite  analogous  to  that  of  the  marka  left  hj 
our  common  sandpiper,  when  running  over  a  firm  sandy  ahore.  (te 
a  subsequent  inspection,  a  series  of  foot-marks  of  another  animal  vis 
found.    In  a  specimen  forwarded  to  the  Geological  Society,  the  tricki 
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were  somewhat  injured  hy  the  rain-marks,  which  cover  the  slab.  Many 
other  beds  in  the  neighbourhood  were  observed  to  be  rippled,  rain- 
marked,  or  covered  with  worm-tracks ;  and  as  such  indications  of  a 
littoral  origin  are .  not  unfreqnent  in  other  parts  of  the  newer  coal 
formation,  it  may  be  anticipated  that  many  interesting  relics  of  ter- 
restrial animals  will  in  future  be  discovered.  Among  other  fossil 
remains  in  the  red  sandstones  of  Tatmagouche,  Mr.  Dawson  noticed 
a  fossil  plant  covered  with  shells  of  a  species  of  spirorhis,  and  few 
small  scales  of  ganoid  fishes. 

The  sections  described  by  the  author  of  the  memoir  are  included 
in  a  district  extending  about  fifty  miles  along  the  shores  of  the  Gulf 
of  St.  Lawrence. 

The  greater  part  of  the  rocks  composing  the  newer  coal  formation 
of  Pictou,  were  formerly  confounded  under  the  name  of  new  red  sand- 
stone. It  is  conjectured  that  in  other  parts  of  Nova  Scotia,  this 
formation  will  be  found  to  be  a  well-marked  carboniferous  group.  It 
is  not  valuable,  however,  as  a  depository  of  coal ;  but  the  existence 
of  such  a  distinct  formation,  more  than  five  thousand  feet  thick,  in 
this  country,  is  as  interesting  as  it  was  unexpected.'*'  The  detection 
of  animal  tracks  on  the  coal  measures,  is  the  first  instance  we  have 
had  of  the  probable  existence  of  air-breathing  land  animals  at  any 
period  earlier  than  the  new  red  sandstone.f 

CupriferouB  Lignites. — In  Mr.  Logan's  published  section  of  the  car- 
boniferous strata  of  the  Joggins,  lowest  sub-section,  or  No.  8,  are  noted 
several  beds  of  mineralized  vegetable  remains,  belonging  to  the  true  coal 
series,  which  are  replaced  by  gray  sulphuret  of  copper,  covered  by  a 
thin  pellicle  of  green  carbonate  of  copper.  Four  seams  of  these 
cupriferous  lignites  occur  in  this  section — within  an  area  or  depth  of 
two  hundred  and  six  feet.];  Their  aggregate  thickness  is  twenty-one 
feet.  Mr.  Dawson  describes  similar  instances  in  what  he  denominates 
the  newer  coal  formation,  along  the  gulf  of  St.  Lawrence,  or  west 
coast  of  Northumberland  strait. 

At  the  mouth  of  French  river  he  observed  gray  sandstone  and 
shales,  containing  a  few  endogenites,  calamites,  and  pieces  of  lignite, 
impregnated  with  copper  ore.  Beneath  these  are  other  sandstones 
and  shales,  containing,  in  a  few  places,  nodules  of  copper  glance. 
These  sandstones  are  often  rippled,  and  contain  branching  fucoidal 
marks.  On  one  of  the  rippled  shales  Mr.  Dawson  found  foot  prints 
of  animals. 

Tri^Lces  of  Animals. — In  the  ripple  marked  sandstones  of  Horton 
Bluff,  Mr.  Logan  discovered  footsteps,  which  appeared  to  Mr.  Owen 
to  belong  to  some  unknown  species  of  reptile ;  constituting  the  first 
inclinations  of  the  reptilean  class  known  in  the  carboniferous  rocks. 

^  Proceedings  of  the  Geological  Society  of  London,  Vol.  I.,  p.  822,  second  series. 

f  Silli man's  American  Journal,  Jaly,  1848. 

X  Rapports  sor  nne  Exploration  G^ologiqne  de  la  Proyinoe  de  Canada,  p.  153. 
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ISLAND   AND   COUNTY   OF   CAPE  BRETON. 

Topographically  the  coal  area  of  this  island  is  dbtinctly  separated 
into  three  fields  or  basins,  which  we  shall  arrange  in  the  foUowiog 
order,  according  to  the  geological  map  of  Dr.  Gesaner : 

I.  The  Sydney  coal-field.  11.  The  Southern  coal-field. 

III.  The  Western  coal-fields. 

I.  Tlie  Sydney  coal-field  occupies  the  north-east  portion  of  tlie 
Island  of  Cape  Breton.  It  extends  alons  the  coast,  and  is  exhibited 
in  the  cliffs,  from  the  north  of  Sydney  harbour  to  Miray  bay;  and 
thence  inland  to  the  great  entrance  of  the  Bras  d'or.  This  pordon 
is  generally  estimated  to  contain  250  miles  square  of  workable 
coal. 

The  coal  of  Cape  Breton  appears  to  have  been  known  to  the  earlj 
French  settlers  prior  to  the  discovery  of  that  mineral  in  Nova  Scotia 
and  Newfoundland.  The  Abb^  Raynal  is  among  the  first  writers  in 
describing  the  Cape  Breton  coal,  which  he  says  was  worked  in  hori- 
zontal beds  in  the  open  cliffs.  And  he  adds  that  one  of  these  coal 
beams  had  been  set  on  fire,  and  burned  with  great  fury.* 

The  Sydney  coal,  as  a  domestic  fuel,  is  by  some  asserted  to  be 
equal  to  the  Newcastle,  and  is  used  by  the  steamers  successfully;  bat 
the  latter  commands  two  dollars  a  chaldron  more  in  Xew  York  and 
Boston.  The  reputation  of  this  coal  has  so  much  increased  its  de- 
mand of  late  years,  that  the  town  of  Sydney  has  grown  into  some 
importance. 

The  principal  coal  seam  at  Cape  Breton  is  about  six  feet  thick,  but 
the  roof  not  being  good,  the  workmen  are  obliged  to  leave  a  part  of 
the  coal — at  least  this  was  the  case  a  few  years  ago,  and  even  then 
they  worked  out  five  feet  five  inches. 

The  coal  is  taken  up  by  shafts,  !2/>0  feet  deep,  by  steam  power.  In 
1833  it  was  hauled  one  and  a  half  to  two  miles  to  the  landing,  and 
thence  conveyed  by  lighters  to  North  Sydney,  five  or  six  miles  up  the 
bay.  In  quality,  this  coal  may  be  classed  among  the  soft,  close  burn- 
ing, bituminous  kinds. 

Mr.  Richard  Brown  states  that  "this  coal  formation  is  probably  the 
most  recent  stratified  group  in  the  island  ;  and  it  is  certainly  the  most ' 
important,  as  it  furnishes  Newfoundland,  Nova  Scotia,  Prince  Ed- 
ward's Island,  and  the  United  States,  with  an  abundant  supply  of 
coal,  equal  in  quality  to  the  best  of  that  found  in  the  Newcastle  dis- 
trict.*' The  coal-field  of  Sydney,  he  continues,  situated  on  the  N. 
E.  coast  of  the  island,  is  the  only  one  that  has  been  suflSciently  ex- 
plored to  determine  its  limits.  It  extends  from  Miray  bay  to  Cape 
bauphin,  averaging  about  seven  miles  in  width,  and  occupying  an 

*  History  of  the  Settlement  and  Commerce  of  the  West  Indies,  by  the  Abb^  R«ynaL 
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area  of  250  square  miles.  As  the  general  dip  of  the  strata  is  north- 
east, or  seaward,  this  great  area  of  coal  measures  is  probably  the 
segment  only  of  an  immense  basin  extending  towards  the  coast  of 
Newfoundland. 

Mr.  Brown  estimates  the  perpendicular  thickness  of  the  eiqposed 
coal  measures  at  more  than  5400  feet.  In  this  thickness  are  contained 
four  seams  of  workable  coal,  ranging  from  four  to  seven  feet  each, 
ai^d  several  small  seams  of  less  than  two  feet. 

They  contain  similar  vegetable  remains  to  those  of  the  English 
coal  fields  in  great  abundance ;  and  occasionally  trunks  of  trees,  from 
1  to  2  feet  in  diameter.  There  have  also  been  discovered,  recently, 
fishes'  scales,  with  teeth,  fins,  bones,  and  coprolites,  in  bituminous 
abale  and  in  a  thin  seam  of  impure  cannel  coal.'*' 

A  previous  memoir  from  the  same  gentlemen  contained  a  section 
of  the  general  sequence  of  the  coal  measures  and  gypsiferous  forma- 
tions on  the  nortn-western  end  of  the  Sydney  coal  fieid.t 

We  have^  besides^  in  the  same  publication,  November,  1846,  a  des- 
cription of  a  group  of  fossil  trees  in  the  Sydney  coal  field  of  Cape 
Breton,  also  by  Mr.  Brown.  One  of  the  most  interesting  sections  of 
the  coal  measure,  is  that  afforded  by  the  cliffs  on  the  north-west 
shore  of  Svdney  harbour,  which  runs  directly  at  right-angles  to  the 
strike  of  the  strata ;  exposing  almost  every  individual  bed,  from  the 
old  red  sandstones,  through  the  overlaying  carboniferous  limestone, 
millstone  erit,  and  coal  measures. 

The  autnor  states  that  the  total  thickness  of  the  coal  measures,  cal- 
culated from  the  highest  bed  of  the  millstone  grit  to  their  abrupt 
termination  on  the  sea  coast,  is  1843  feet.  These  dimensions  appear 
irreconcilable  with  those  previously  given,  of  the  same  distFict.| 

The  Sydney  coal  mines  are  situated  on  the  north-west  eoitrance  of 
Spanish  river,  or  Sydney  harbour,  which  is  equal,  if  not  siiperior,  to 
any  in  British  America,  and  is  accessible  in  all  winds.  It  is  here 
that  the  most  extensive  operations  of  the  company  are  carried  on. 
The  coal  is  well  suited  for  domestic  use,  and  for  steam  purposes, 
being  highly  bituminous,  igniting  readily,  and  leaving  but  little  ash. 
A  railroad  which  cost  forty  thousand  pounds,  conveys  the  coal,  by 
means  of  several  locomotives,  from  the  pits  to  a  point  in  the  harbour 
where  vessels  of  any  burthen  can  load  with  ease,  and  are  well  shel- 
tered from  the  prevailing  winds.  There  are  fourteen  coal  seams 
above  three  feet  thick  each.  One  of  these  is  eleven  feet  and  another 
nine  feet. 

Like  the  Pictou  coal  field,  this  is  interrupted  by  intrusive  masses 
of  trap,  but  it  contains  a  sufficiency  of  coal  to  supply  the  world  for 
ages. 

The  Sydney  mines  are  included  in  the  lease  by  the  crown,  in  1827, 
to  the  general  mining  association. 

*  Qimrterlj  Joarnal  of  the  Goological  Societj  of  London,  May,  1845,  p.  210,  Vol.  L 
t  Ibid.,  February  Ist,  1845,  p.  26. 
X  Ibid.,  Vol.  II.,  p.  893. 
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Prodaction  in  1832  ■ 

1837  - 
1844  - 


Tons. 

-  39,651 
.  70,000 
.    60,000 


About  half  of  this  went  to  the  United  States ;  the  remainder  for 
home  consumption.  The  value  of  this  mine,  under  active  manage- 
ment, has  always  been  held  to  be  considerable.  The  association,  it 
is  said,  were  offered,  previously  to  1828,  X7000  per  annum,  which  is 
a  smaller  sum  than  they  could  now  obtain,  if  put  unfettered  in  the  ^ 
market.  The  coal  was  first  opened  above  sixty  years  ago,  and  has 
continued  from  that  period  to  be  wrought. 

Bridgeport  Mines  are  fifteen  miles  irom  Sydney.  The  coal  seam 
worked  here  is  nine  feet  thick,  of  which,  formerly  but  five  feet  nine 
inches  were  worked,  the  remainder  being  left  for  roofing.  This  coal 
which  resembles  that  of  Sydney,  is  conveyed  by  a  railroad  near  two 
miles  to  the  shipping  place,  from  whence  small  schooners  convey  it 
to  the  larger  vessels,  which  approach  within  a  mile ;  or  the  schooners 
take  it  on,  at  once,  to  Sydney.  The  mines  are  situated  on  the  south 
side  of  Indian  bay.  If  mile  from  the  harbour. 

Cost  of  mining  coal — Pictou. — In  1833,  this  coal  was  mined  at 
the  cost  of  Is.  9^.  the  cubic  yard ;  and  filling  1«.  bd. ;  total,  3«.  id. 
the  miner  finding  powder,  and  the  company  finding  tools.* 

Sydney. — In  1833,  price  of  mining,  Is.  9df.  per  chaldron  of  50 
bushels;  with  10«.  a  week  for  rations.  Transportation  to  the  landing, 
IJ  mile,  Is.  per  load,  or  about  1  cent  per  bushel. 

Table  of  the  jyroduciion  of  the  Xova  Scotia  ami  Cape  Breton  Coal  Mine^j  and 
the  quantity  aent  to  the  United  States^  in  cJiahirons  of  one  and  a  half  tons 
each,  biit  weit/hing  in  general^  according  to  the  cuMcrm  of  the  trade,  3,1  ^^^i 
pound^.-f     Roijalty  paid  in  currency ^  £3,333. 


1827. 

1833. 

1835. 

- 
1837. 

1839. 

1 

1844. 

Capo  Breton,  1^^^^''^'  \'     '     ' 
*                 '   (  Bridgeport,       .     . 

Nova  Scotia,  Pictou,  or  Albion,     . 

8,776 
1,325 
4,000  j 

15,302 

9,805 

18,698 

14,673 

8,265 

16,185 

35,154  ) 
13,121  j 
36,697 

38,199 
29,433 

50,000 

14,101  j    43,805 

39,123    84,972 

67,632 

1849. — The  quantity  of  coal  exported  was  35,527  chaldrons;  value 
£29,528. 

Island  of  Boularderie. — This  island,  which  lies  to  the  north  of  the 
port  of  Sydney,  is  four  miles  wide  and  twenty-six  miles  long,  or  one 
hundred  and  four  square  miles,  and  is  wholly  composed  of  the  carbo- 
niferous formation.  It  was  examined  in  1843  by  Mr.  R.  Brown, 
who  invariably  found  beds  of  gypsum  in  the  lower  part  of  the  coal 
series,  between  the  coal  and  the  conglomerate.     It  does  not  appear 

*  Senate  Journal  of  Pennsylvania,  Vol.  II.,  1833,  p.  570. 

f  Martin's  Statistics  of  the  British  Colonial  Possessions,  p.  230. 
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that  any  of  the  coal  seams  whioh  are  exhibited  in  the  natural  sections 
on  every  side  of  this  island,  have  ever  been  worked. 

Geologically  speaking  this  area  is  commonly  included  within  the 
limits  of  the  Sydney  coal-field. 

II.  Southern  coalfield  of  Cape  Breton. — This  coal  district  occupies 
the  area  between  the  Grand  Lake,  the  Gut  of  C^nso,  and  the  Atlantic 
Ocean,  on  the  southern  part  of  the  Cape  Breton.  It  appears  to  be 
about  thirty  miles  in  length  and  about  six  in  breadth. 

III.  Western  coal  field  of  Cape  Breton. — On  Dr.  Gesner's  map 
this  region  occupies  about  fifty  or  sixty  miles  in  length,  on  the  south- 
west coast  of  the  main  island,  from  St.  George's  Bay  to  Salmon 
Biver. 


Shipments  of  tons  of  Coal  from  Pid<m  to  United  States,  to  August  2oth,  1853, 

prepared  by  W.  H,  Shockj  U.  S.  N.* 


Tears. 

British  Ships. 

American  Ships. 

To  Brazils  in 
American  Ships. 

# 

Tom. 

Tont.     . 

Tom, 

1846 

28,000 

30,303 

1847 

40,135 

41,343 

1848 

43,225 

33,333 

240 

1840 

43,350 

25,335 

1850 

40,450 

21,003 

1851 

35,174 

8,558 

1852 

55.277 

18,525 

1,070 

1853  to  date. 

35,000 

0,000 

Total, 

338,611 

188,300 

1,310 

COAL  TRADE   BETWEEN   BRITISH  i^MERICA  AND  THE   UNITED    STATES. 

During  the  discussion  of  the  United  States  tariflf  bill  of  1846,  much 
anxiety  was  felt  and  expressed  in  the  United  States,  but  especially  in 
Pennsylvania,  as  to  the  eflfect  which  the  remission  of  so  large  an 
amount  of  the  duty  then  imposed  on  the  introduction  of  foreign  coals, 
miefat  have  upon  her  home  trade. 

It  was  shown,  and  may  be  confirmed  by  inspection  of  our  own 
tables,  that,  while  with  the  1842  tariflf  duty  of  $1.75  per  ton,  the  in- 
crease of  bituminous  coal  from  the  colonies  into  Boston,  its  principal 
market,  was,  in  1845,  sixty-five  per  cent,  over  the  supply  of  1844, — 
the  increase  of  Pennsylvania  anthracite  in  the  same  market,  and  at 
the  same  time,  was  only  eighteen  and  a  half  per  cent.  It  might, 
with  good  reason,  therefore,  be  inferred  that,  on  reducing  the  duty 
to  about  one-third  of  the  sum  heretofore  paid,  the  consequence  would 
be  a  diminished  demand  for  anthracite,  and  the  almost  total  exclu- 
sion of  American  bituminous  coal  from  the  eastern  states. 

This  has  not  proved  to  be  the  result ; — for,  while  the  foreign  coal 

*  Mining  Magazine,  Marehi  1854. 
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trade  of  Boston,  for  instance,  bas  remained  nearly  stationary  under 
a  low  tariff,  the  home  trade  in  anthracite  ha^  trebled. 

It  seems  to  ns  that  there  is  one  view,  in  relation  to  a  reciprocal 
trade  in  coal,  which  has  heretofore  been  orerlooked.  Thus,  Canada, 
although  just  now  not  a  very  important  customer,  is  a  purchaser  of 
American  coal  to  a  certain  ez^.ent.  Thus,  again,  while  the  proTinees 
of  Nova  Scotia  and  New  Bmnswick  obtain  a  limited  noniber  of  e»- 
tomers  from  one  or  two  American  ports  in  their  Ticinity,  the  coal 
proprietors  of  Pennsylvania,  of  Ohio,  and  ultimately  of  liGchigaii, 
will,  in  their  turn,  supply  the  adjacent  provinces  of  Canada  with  the 
fuel  of  which  they  are  in  need.  The  Colonial  government  imposes 
no  tariff  on  this  importation,  althou^  the  American  duty  is  thirty 
per  cent,  on  what  is  received  in  the  United  States ;  a  tax  equivalent 
to  sixty-five  cents  per  ton.  As  there  exists  no  coal  formation  in  all 
Canada,  along  a  frontier  of  more  than  a  thousand  miles ;  as  the  wants 
of  the  people  increase ;  as  manufactories  occasion  new  demands  with 
an  increasing  population ;  as  the  recent  requirements  for  smelting 
within  the  mining  regions  call  for  an  adequate  supply  of  mineral  fuel, 
it  does  appear  to  us  that  the  Canadian  provinces  are  destined  to 
became  extensive  recipients  of  American  coal ;  and  to  an  amount, 
ultimately,  that  will  immeasurably  exceed  the  amount  of  Nova  Scotia 
coal  which  may  reach  the  American  Atlantic  ports. 

In  consequence  of  the  reduced  duty  on  coal  imported  into  the 
United  States,  an  additional  impulse  was  given,  towards  the  close  of 
1846,  to  the  trade  in  coal  from  the  British  colonies.  Several  barques 
of  from  three  hundred  to  four  hundred  tons  burden  each,  were,  on 
the  passing  of  the  act  of  Congress  of  July,  1846,  at  once  chartered 
in  London  for  this  trade.  The  deep  waters  of  the  north-eastern 
coast  allow  the  largest  class  of  vessels  to  take  in  and  deliver  cargoes 
of  Nova  Scotia  and  Sydney  coal,  and  hence  they  could  bring  it  at  a 
lower  rate  than  the  small  vessels  which  convey  the  Pennsylvania  and 
Virginia  coals ;  independently  of  avoiding  the  heavy  charges  on  the 
American  coal,  by  railroads  and  inland  navigation. 

For  four  years  the  admission  of  Nova  Scotia  coal  had  been  in- 
creasing in  the  eastern  ports,  for  the  iron  and  other  manufactures,  for 
the  supply  of  the  Cunard  steamers,  and  for  various  uses,  in  the  face 
of  a  protective  duty  of  82.25  per  chaldron.  AVith  a  diminished  duty, 
therefore,  it  is  probable  a  considerable  demand  for  this  description  of 
coal  will  take  place  in  those  ports. 

1848.  The  expectation  suggested  in  the  last  paragraph,  has  not 
been  exactly  realized.  That  there  has  been  no  larger  demand  for 
the  provincial  coal,  we  ascribe  only  to  the  simple  fact,  that  no  bitu- 
minous coal  will  hereafter  be  able  to  supplant  the  use  of  anthracite 
for  general  purposes,  and  especially  for  domestic  use. 

COAL  TRADE   OF   BRITISH  NORTH  AMERICA. 

The  principal  exportation  of  bituminous  coal  from  Nova  Scotia  and 
Cape  Breton,  is  to  the  ports  of  Boston  and  New  York. 
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This  coal  is  sold  to  the  American  merchants  by  the  nominal  chal- 
dron of  one  ton  and  a  half,  weighing  three  thousand  three  hundred 
and  sixty  pounds,  or  forty-two  bushels ;  but  it  is  understood  that  the 
large  measurement  brings  up  the  chaldron  to  forty-eight  bushels ; 
even  measure,  three  thousand  seven  hundred  and  fifty  pounds.  By 
the  lariff  of  1842,  the  duty  was  levied  on  the  chaldron  of  thirty-six 
bushels  of  eighty  pounds,  which  is,  generally,  two  thousand  eight 
hundred  and  fifty-two  pounds  weight.  The  retailer  at  Boston  sells  a 
chaldron  of  two  thousand  five  hundred  pounds,  and  sometimes  two 
thousand  seven  hundred  pounds,  the  nominal  price  being  influenced.by 
the  weight.  The  Nova  Scotia  ton  is  considered  equivalent  to  thirty- 
six  bushels,  even  measure. 

The  agitation  of  the  tariff  subject  on  foreign  imported  coal  in  the 
United  States,  brought  forward  a  great  many  facts  in  relation  to  the 
trade  with  the  British  colonies,  some  of  which  details  it  may  be  use- 
ful to  preserve ;  as  the  prevailing  customs  of  the  trade  were  but  little 
understood  out  of  the  immediate  market. 

Gape  Breton,  or  Sydney  and  Bridgeport  coals,  command  a  higher 
price,  at  all  times,  than  the  Nova  Scotia  or  Pictou  coals. 

Price  of  Sydney  coals  in  1846,  $3.20  to  $3.30  per  chaldron,  deli- 
vered on  board  the  vessel.  If  five  hundred  chaldrons  be  taken  by 
one  person,  and  paid  for,  forty  cents  on  the  chaldron,  mine  mea- 
sure, is  refunded  to  the  purchaser.  Sydney  coals  overrun  the  Bos- 
ton measure  about  eighteen  to  twenty  per  cent.  No  other  allowance 
is- made. 

Nova  Scotia  or  Pictou  coal,  in  1846,  cost  from  $3.00  to  $3.20  per 
chaldron.  If  one  thousand  chaldrons  be  purchased  and  paid  for  by 
one  person,  thirty  cents  on  the  chaldron,  mine  measure,  is  deducted. 
The  above  prices  are  for  ninety  days  credit.  The  Pictou  coal  overruns 
the  measurement  about  twenty-five  per  cent. 

A  large  portion  of  the  Sydney  and  Pictou  coals  are  carried  to  the 
United  States  in  British  vessels.  The  American  vessels  in  this  trade 
are  generally  chartered  to  proceed  to  Sydney  and  Pictou,  and  back 
to  Boston  or  New  York.  In  such  case,  they  generally  go  in  ballast. 
Some  vessels  are  occasionally  loaded  with  American  produce,  which 
goes  to  Newfoundland  and  St.  Peters,  and  then  these  vessels  come 
back  to  the  mines  and  load  with  coal  £or  Boston,  &c.  Corn  and  flour 
are  sometimes  carried  to  Sydney  and  Pictou  for  sale,  in  small  quan- 
tities, say  one  hundred  barrels  of  flour  and  five  hundred  bushels  of 
com ;  though  in  general  the  American  vessels  carry  nothing. 

The  Cape  Breton  [Sydney  and  Bridgeport]  coal  mines  are  about 
two  miles  from  the  shipping  places,  by  rail-road.  There  is  no  extra 
charge  for  putting  coals  on  board.  The  Pictou  coal  [Nova  Scotia] 
is  conveyed  from  the  mines  by  a  rail-road  of  about  six  miles,  to  the 
shipping  place.    • 

American  Tariff  on  foreign  imported  coals^  by  act  of  Congress, 

!>a8sed  in  August,  1842  =  $2.25  per  chaldron  of  86  bushels  of  80 
bs.  each,  $1.75  per  ton  of  28  bushels  of  801bs.  each,  or  2240  lbs. 
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iMrt  ud  eiport»* 

ibr  AflMmaa  wMnl  eod,  puring  iIm 


JVvy il  from  die BiMi  to  BoitoB.  Bortonawwre;  >TOTgg^ii 
18M,alMmi  $2.75  per  eUdim;m  1847, 18.60  per  diAMnuL  lb 
Fkofkk&ee,  92.87}. 
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WISH  STDmr  m  pioioir. 


[36  tedUm  [48  teaftel^  mm  mm- 


Tmii. 

i^M«ruM 

T«n. 

ChaMmt  trU 

ToMaTMit 

less 

ir^iM 

IStt 

tM84 

9iJM 

ISM 

^ 

MyiM 

18U 

M^SSi 

SMir 

18S7 

Sf^l 

sr,iu 

1S4S 

SlytSS 

42.M5 

18S8 

M,tlt 

ss,Tei 

IMt 

S4^1 

Ulf 

ir,9M 

47,48S 

18M 

Sly4M 

1841 

S7,53« 

1851 

M^SO 

1842 

21,899 

27^74 

1852 

1 

40,754 

rA«  followiHg  statement  exhibUs  the  comparaiitt  cost  of  Pidou  or  Sydney  eoal, 
ddictrtd  at  Boston,  by  the  chaldron  of  36  bushels,  [2,812  pounds,]  and  the 
ton  of  2^240  pounds,  under  the  American  tariff  duties  of  1842  and  1846,  re- 
tpeeticely. 


1 

Under  the  tariff 
of  1842,  6i  c 
per  bushel. 

Under  the   tariff 
of  1846,  30  e.  per 
bushel. 

DeUuli. 

■.   • 

§11 
5*  2 

wgJS 

• 

1 

i 

Mean  price  of  coal  per  chaldron  of  48  bos.  weigh-  ^ 

ing  3,750  pounds,  [nominally  1^  tons,]  from  $3  to 

$3  20,  say  $3  10,                                                        J 

Freight  to  Boston,  per  Aaldron  of  36  bunhels,  $2  75, 

Duty. 

DolU. 
2  32 

2  75 
2  26 

DolU. 

1  85 

2  19 
1  75 

Di^U. 
2  32 

2  75 
70 

DdU. 

1  85 

2  19 
55 

*^'"V*   •••••••••• 

■ 

Coet,  exdosiTe  of  any  disoonnt  or  allowanoef ,    . 
Betail  prices  in  Boston,  in  1846,  from  $8  to  $9,  per ) 
ehaldron,                                                                   j 
Cost  of  a  ton  of  Pennsylrania  anthracite,  in  Boston, . 
Coirent  retail  prices,  in  1847-8, 

7  32 

6  79 

5  75 

6  76 

6  77 

to 
to 

4  59 

6  00 

7  00 

•  Pope's  JoonuJ  of  Trade,  1844»  p.  481. 
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Cost  of  Pennsylyania  anthracite,  in  Boston,  as  compared  with  Nova 
Scotia  coaly  in  1846. 

Price  on  shipboard  at  Philadelphia,  $4.00  p.  ton,  to  94.37|,  red  asB. 
Freight  to  Boston,  81.50  to  1.75        "        1.62|,    « 

Anthracite,    ^5.75     '  $6.00 

1853.  Pennsylvania  anthracite,  freight  charges  from  Philadelphia 
to  Boston,  $3  to  (3.10.  ^  In  former  seasons  the  rates  were  $1.75  or 
82.00. 

The  cargo  prices  of  coals  of  all  descriptions  are  generally  about 
$1  per  ton  below  the  retail  prices. 

To  these  charges  may  be  added,  as  the  case  may  be,  insurance  2 
per  cent.,  and  commission  2}  per  cent. 

A  preference  will  always  be  given  in  the  eastern  ports,  where  bitu- 
minous coal  is  required,  in  favour  of  the  Nova  Scotia  coal,  over  that 
of  Richmond,  in  Virginia,  on  account  of  the  large  amount  of  sulphur 
in  the  latter. 

Per  ton.         Colonial 
'  2,240  pounds,     currency. 

New  York. — Average  cost  of  Sydney  coal,  exclu- 
sive of  duty  in  1836,  at  Sydney  and  Pictou,  $3.60  =  18«.  Od. 
In  1837,           "                "  2.90  =  14«.  6d. 
In  1846,           «                "  8.02  =  15«.  Od. 


In  1844 — By  the  statement  of  a  New  York  coal 
importer,  it  appears  that  the  mean  price  of 
Sydney  coal  imported  by  him,  in  that  city,  from  p^^^  ^^ 

the  spring  of  1842  to  the  fall  of  1844,  was,  per  N.  York. 

New  York  chaldron  of  36  bushels,       ?3.88  or      3.01 
Add  the  duty  of  1842,        2.25  1.75 

Average  cost  in  the  New  York  market,    $6.13  4.76 

Wholesale  price  same  time,  from  (6.00  to  (7.00, 
say      -  -  -  -  -  -  $6.50 

Comparative  price  of  Pennsylvania  anthracite, 
during  the  same  time,  in  New  York,  per  ton. 

Cost  at  Pottsville,        -  -     2.00 

Freight  and  toU  to  N.  Y.  -     2.60 

4.60 
Wholesale  price,  from  f  5.00  to  f  6.00,    -  -  f  6.00 

1846 — Cost  of  Nova  Scotia  coal,  with  an  ad  va- 
lorem of  30  per  cent.,  -  -  -     2.69 
Freight  to  New  York,    ....     2.00 


4.69 


96.50 


BBmen  au'e&ica. 


VniiaXinm. 

I  Price ofPictoot Sydney ooal, in N.T.  1832,  $9.50=7.39 

,                                                          1833,  8.50  =  6.70 

I             By  the  cargo,           11842  to  1844,  8.75  =  6.90 

$6.50+  2.25  duty  =  8.75  /               1846.  8.75  =  6.90 

•  I  (Mrrent  retail  price  of  anthracite,       1847-8,  =6.00 

"          "         PictOB  and  Sydney,  1847-8,  =6.50 

Pr»wUMM.    Th»  finmiliig  iiHil il  li  At  n«ri»«r  Aa  mM 


Aa«>t,1846. 

OMt( 


t  OB  bond  at  flilM^  9a.aS.  ftooi  «Uih» 
k  allowad,  makioK  Aft  «i»t  prioe  of  98.M  Mr  F 

Qiwlilj,  16S  TiitM  dMldroH,  mtmmtg  at  Urn  OmIw  Iiomm, 
me  bnibeb = 48  tnbab  to  Ai  dHUND,  ar  Ue^  AddioM  «f  « 


W«|^  of  tkajBM^  Sn  toM.  18  ewt.  ^  ipa.8nLn60T,fiMlha. 

Theraftira  tfca  artaal  waiA>of  Aa  fifltoa  uhililiiiii  tf  48kHM^ 
waa  8750  Iba. 

That  of  tb«  Boaton  duldron  of  86  bnahali,  2813  Iba. 

The  proportioMta  veieht  of  28  baahels  ia  2191  Iba.,  Aerrfixe  Aan 
an  28.7  bnabeb  to  22101ba. 

Ooat  of  tha  cargo  «f  102  pietoa  eUUrou  at  ^AM,  $188 

Tr^ht  to  IVondence,  |2.87),  on  216  obd&MS  <X  88 

bnahelB,        -  -      ,     -  -  -  -  6.21 

S11.07 

Amount  of  duty  under  Ae  tariff  of  1842,         -  -         84.75 

Amount  of  duty  under  the  tariff  of  1846,         -  -  1.46 

Par  CbkL  of  Par  Toa  «f 
1^13  lt«.     1,!M  lU. 

Cost  price  of  the  coal  at  ProTidence,  under  the  old 

tariff, 87  28    85  82 

Cost  price  of  the  coal  at  Providence,  tinder  the  new 

tariff, 6  80      4  60 

Philade^hia. — Aggregate  of  nine  years  importation  of  foreign 
coals  into  Philadelphia,  viz:,  from  1838  to  1841  :— 


ToDlof  18 


Nova  Scotia  coal,  -  -  •   1,204,732 

English  coal,    -  •  ■  .      188^532 

1,393,264  =  43,026 
Annual  average,  •       154,607  =    4,760 
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1841-*Importation  of  Nova  Scotia  and 
Gape  Breton  coal  into  Phila- 
delphia : 

Fr..  Cpe  Br....,  {  |;^y5„^  [     ,||;|»J 

Nova  Scotia,  Pictou,      -  •  -       45,221 

218,480=  '7,622 
English  bitnminons  coal,  -  -        81,158  =    1,118 


244,588=    8,785 

1841 — Price  of  Pictou  coal  on  board,  in  the  Schuylkill  : 

25  cents  per  bashel,            -            -  (7  00 

Richmond  coal,  Virginia,  28|  cents,  8  04 

Alleghany  coal,  28  cents,    -            -  7  80 

With  the        With  tho 
Tiriff  of         Tariff  of 

1846— Estimated  cost  at  Philadelphia :  i^^*  p«'  *««•  18^«»  P"  ton. 

Price  charged  on  board  the  vessel,  at  the 
place  of  export,  $3  37  per  chal- 
dron of  48  bushels,  or  1|  ton,       -        ^2  25        (2  25 

Fair  average  freight  from  Pictou  to  Phila- 
delphia, -  -  -  -  2  50  2  50 

Duty, 1  75  67 

$6  50        95  42 

1847 — Wholesale  or  cargo  price  of  bituminous  Alleghany 
coal  at  Philadelphia,  from  18  cents  to  20  cents 
per  bushel  =  $5  00  to  f  5  60  per  ton,    -  -    5  60 

1848 — ^Alleghany  bituminous  coal,  Jan.  Ist,  25  cents  per 

bushel,  -  -  -  -  -  -    7  00 

Virginia  or  Richmond  coal,  Jan.  1st,  22  cents  per 

bushel,  -  -  -  -  -  -6  16 

1848 — Wholesale  cargo  price  current  of  anthracite,  Jan. 

Ist,  in  Philadelphia,      .-  -  -  -    4  00 

1853 — Price  of  Pictou  coal  per  miner's  chaldron,  for  the 

Gas  Works,  Philadelphia,  exclusive  of  duty,       -     3  50  ' 
Average  freight  and  duty  per  ton  of  2000  lbs.,  accord- 
ing to  freight,  make  it       -  -  ^5  25  to     7  00 
Sidney  coal  at  mines,        -           -           -  -  -     3  60 

By  the  late  reciprocity  treaty  between  the  United  States  and 
the  British  provinces,  the  importation  of  coal  from  the  British  pro- 
vinces to  the  United  States  will  be  allowed  free  of  duty.  This  treaty 
has  been  signed  by  both  the  contracting  parties,  and  a  publication  to 
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ict  having  been  made  on  th«  11th  of  September,  it  is  now  in 
snd  complete   operation.     The  treatjr   endures  for   10  yean. 
I  oepu  16th,  1854. 

MiKjdahne  Jtlandn. — These,  according  to  the  Report  of  Sir  J.  E. 
Alexaniler,  Jan.  5tb,  1S46,  are  parts  of  a  ^reat  coul  formatioa. 

Prince  Edward's  Inland,  furmtrly  St.  John's. — In  respect  of  its 
geology,  this  island  is,  apparently,  a  continuation  of  the  great  Nova 
Scotia  and  Kew  Gruasnick  coal-6eld,  but  no  mines  have  been  worked 
lierc. 

According  to  an  official  report  of  Sir  J.  E.  Alexander,  dated  Mon- 
treal, Jun.  5, 1846,  Prince  Edward's  Inland  is,  in  fact,  one  continuoos 
coal-field. 

Oyimim,  Crrinditontg,  ^e.,  exported  from  Nova  Scotta. — The  Nova 
Scotia  and  Ken  Brunswick  blue  grindstone  bed,  which  crops  out  from 
beneath  the  coal,  is  forty-four  feet  thick,  and  is  probably  similar  to 
the  niillatone  grit  of  England.  Eighteen  hundred  tons  of  grindstones 
were  annually  exported  from  hence  to  the  United  States,  some  years 
ago,  and  probably  more  of  late.  The  price  in  the  United  Sutes  is 
from  fourteen  to  eighteen  dollars  a  ton. 

Number  of  grindstones  exported  in  1832,  19,240,  valued  at  80*. 
each  =  £28,800  ^  8139,68i 

Of  (r}/])»um,  one  hundred  thousand  tons  were  exported  annually 
from  ht-nce  to  the  United  States,  the  value  in  1830  being  8Ui:',234. 

By  returns  to  a  circular,  addressed  by  the  Secretary  of  the  Trea- 
sury ijf  llie  United  Slaleg,  in  1845,  it  appears  that  there  are  at  this 
time  about  200,600  tons  of  foreign  plaster  annually  imported  into 
the  United  States. 

This  plaster  is  admitted  free  of  duty,  but  the  amount  is  exagge- 
rated, for  the  returns  for  1832  give  quantity  of  gypaum  exported 
from  Nova  Scotia  and  Cape  Breton,  as  46,136  tons,  valued  at  10<. 
per  ton,  or  £23,270  58.  =  $112,627.  In  1844-5,  the  official  ralne 
was  reduced  to  $77,990.' 

From  an  o£Scial  statement  of  the  commerce  of  Kova  Scotia  for 
1852,  the  total  value  of  exports  of  the  Province  was  .£970,780. 
Imports,  jei,194,178.— ToUl,  £2,164,953.  Of  the  exports,  £62,675 
were  to  Great  Britain ;  to  the  United  States,  £257,849.  Of  the 
imjiorts,  £429,582  were  from  Great  Britain  ;  £847,843  from  the 
United  States. 

•  OOeul  United  Bt*M  Bvporl,  Deoeubgr  3d,  ISU. 
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NEWFOUNDLAND. 

The  entire  western  side  of  this  great  island,  along  a  space  of  three 
hundred  and  fifty  miles,  and  from  forty  to  sixty  miles  in  breadth,  is 
occupied,  according  to  Mr.  Jukes  and  Sir  R.  H.  Bonnycastle,  by 
secondary  and  carboniferous  rocks.  This  couj^try  has  been  very 
imperfectly  explored,  and  the  interior  is  almost  entirely  unknown. 
Of  the  extent  or  absolute  area  of  coal  in  the  carboniferous  region,  we 
are  very  imperfectly  informed.  That  which  is  best  known  is  the 
south-west  part  of  the  island ;  and  it  has  been  traced,  at  intervals, 
along  a  space  of  a  hundred  and  fifty  to  two  hundred  miles  to  the 
north-east.  Some  of  the  points,  where  coal  seams  are  intersected  by 
the  rivers,  are  known  only  through  the  reports  of  the  Red  Indians. 

The  southern  part  of  the  coal  basin,  best  known  to  Mr.  Jukes,  he 
states  to  be  about  twenty-five  miles  wide,  by  ten  in  length. 

Hitherto  it  does  not  appear  that  co$l  has  formed  any  part  of  the 
exports  of  Newfoundland.* 

In  regard  to  the  area  which  is  occupied  by  coal  formations  we  have 
no  information.  It  is  probably  not  less  than  five  thousand  square 
miles,  nor  more  than  10,000. 

Peat — Large  quantities  of  this  fuel  exist  on  the  island.  Vast 
tracts  of  peat-bog  were  noticed  by  Mr.  Cormack,  in  1828,  who  states 
also,  that  beneath  its  surface  occur  the  trunks  and  roots  of  trees, 
much  larger  than  any  which  are  now  growing  on  the  island. 
*  JS migration  from  Oreat  Britain  to  British  America  and  the  United 
States. — Before  closing  our  statistics  of  North  America,  it  may  not 
be  wholly  out  of  place  to  insert  a  statement  of  the  annual  number  of 
persons  who  have  emigrated  hither  during  a  few  years  past,  from  the 
several  ports  of  the  United  Kingdom. 


,r^ 


•  Martin's  Statistios  Brit  Emp.,  p.  369. 
f  Hont'f  Magasine. 


Destination. 

Destination. 

76am. 

Years. 

British  America. 

United  SUtes. 

British  Amerioa.t 

.  United  States.t 

Per»on». 

PertonM, 

Per9on$, 

Per§onM, 

1833 

28,808 

29,109 

1846 

36,617 

1834 

40,060 

33,074 

1847 

100,000 

1836 

15,673 

26,720 

1849 

41,367 

219,450 

1840 

82,293 

40,642 

1860 

82,961 

212,796 

1841 

38,164 

46,169 

1861 

239,265 

1842 

64,123 

64,216 

1862 

300,992 

1843 

23,518 

28.361 

1863 

284,946 

1844 

22,923 

43,661 
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Emigration  from  Great  Britain  daring  the  twenty  years  from  1825 
to  1844  incluflive. 


The  British  American  colonies,        -  -     551,386  persons. 

To  the  United  States,  via  the  colonies,         -    569,688      ^^ 

1846 — The  namber  of  emigrants  who  landed  at  Quebec  and  Mod- 
treal  in  1846,  was  32,753 ;  of  these  there  were  Irish,  21,000.  Emi- 
grants arriving  in  West  Canada,  through  the  United  States,  2,86i 
Emigrants  and  passengers  arriving  in  New  York  from  Europe  in 
1846,  being  upwards  of  300  per  day,  115,230.  Total  emigrants  to 
the  United  States,  arrived  in  1846, 158,648.     1853,  284,945. 

The  number  of  emigrants  arrived  at  the  ports  of  Quebec  and  New 
York  respectively  for  four  years. 


Yewi. 

Qneb*.. 

KewTotk. 

1849 

38,494 

220,603 

1850 

32,292 

212,796 

1851 

41,076 

239,601 

1852 

89,176 

800,992 

1853 

86,176 

209,765 

1847 — Of  the  100,000  persons  that  emigrated  to  Canada  in 
year,  full  25,000  died  of  the  •*  Ship  Fever,"  either  on  the  voysse^ « 
immediately  after  their  arrival. — ^^  Report  of  the  Montreal  fxaor 
grant  Committee  for  1847.** 

The  following  is  a  statement  of  the  arrivals,  tonnage,  and  psssen* 
gers  at  the  port  of  Quebec  from  1841  to  1851,  inclusive : 


Tears. 

Vesflels. 

Tons. 

PuwogenekMr 
emignulL 

1841 

1,246 

446,642 

28,086 

1842 

864 

307,687 

43,811 

1844 

1,214 

458,981 

19,698 

1846 

1,439 

573,208 

32,903 

1847 

1,444 

542,505 

1848 

1,350 

494,247 

1849 

1,328 

502,613 

1850 

1,328 

502,613 

1851 

1,469 

573,397 

Custom  receipts  at  Quebec  and  Montreal,  on  imports  at  sea,  td 
of  receipts  at  inland  ports,  1849 — ^£443,337,  gross  receipts. 

Tons. 

Tonnage  cleared  at  Quebec  and  Montreal  in  1846,  592,577 

Cleared  for  the  Lower  Provinces,      ...        6,558 

Total,    .  .  .  •    599,186 
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Population  of  Qaebec,  ...    42,052 

"  Toronto,  -  -  -    80,763 

Ktngstonj  Upper  Canada. — The  number  of  steamers  and  propel- 
lers belonging  to  this  port  in  1846,  was  115. 


HUDSON'S  BAY  TERRITORY. 

OBIQINALLT  STTLBD  RUPEBT'B  LAND. 

Royal  Charter  and  Powers  of  the  JBudson*8  Bay  Company — 
granted  by  Charles  the  ILj  2d  of  May^  22d  year  of  his  reign.  A.  D. 
1670. — The  extraordinary  magnitude  of  the  powers,  privileges,  and 
resources  of  this  company  being  but  little  known  or  understood,  we 
have  made  an  abstract  of  the  Koyal  Charter  for  the  purpose  of  ex- 
hibiting them. 

The  title  of  the  company, — "  The  Governor  and  Company  of  Ad- 
yenturers  of  England,  trading  into  Hudson's  Bay."  . 

The  grant  comprises  the  sale,  trade  and  commerce  of  all  the  seas, 
bays,  straits,  lakes,  rivers,  creeks  and  sounds,  in  whatsoever  latitude 
they  shall  be,  that  lie  within  the  entrance  of  Hudson's  straits ;  and 
all  the  lands  and  territories  upon  the  countries,  coasts,  and  confines 
of  the  same  seas,  bays,  &c.,  that  were  not  already  in  possession  of,  or 

f  ranted  to,  our  other  subjects,  or  the  subjects  of  any  other  Christian 
rince  or  State ;  together  with  rights  of  fishing  therein ;  and  the 
Royalty  of  the  sea  upon  the  coast  within  the  limits  aforesaid ;  and 
all  mines  royal,  of  gold,  silver,  gems  and  precious  stones,  within  the 
said  limits.  *^  The  said  land  shall  henceforth  be  reckoned  and  re- 
puted as  one  of  our  plantations  or  colonies  in  America,  called  J2tf- 
pert*s  Land — Prince  Rupert  being  the  first  Governor  thereof;  to  be 
neld  as  of  our  Royal  Manor  of  Greenwich,  in  the  county  of  Kent,  in 
free  and  common  socage;  yielding  and  paying  yearly  to  us,  our 
heirs  and  successors,  for  the  same.  Two  Elks  and  two  Black  Beavers^ 
whensoever  and  as  often  as  we,  our  heirs  and  successors,  shall  hap- 
pen to  enter  into  the  said  countries,  territories  and  regions  hereby 
granted." 

It  shall  be  lawful  for  the  Governor  and  company  to  make  and  ordain 
such  reasonable  laws,  constitutions,  orders,  and  ordinances,  as  shall 
appear  necessary,  and  at  their  pleasure  to  revoke  and  alter  the  same ; 
and  they  may  lawfully  impose  and  ordain  such  pains,  penalties  and 
punishments,  upon  all  offenders  against  such  laws  and  ordinances,  as  the 
Governor  «nd  Company  shall  deem  necessary  or  convenient ;  and  the 
same  fines  and  amerciaments  shall  and  may  be  made  to  the  use  of  the 
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gMdcfl«qiMiy,whhoBtany«eecmntioia,oiirli<MhorwBBMiori>  Thtj 
dnil  hftve  nol  only  the  entire  wmd  odIt  trede  to  mod  fiNmi  tlie  tenn 
toriM  specified,  but  ako  the  whole  end  entire  trade  to  nad  froa  all 
ksfenBi  bejVy  ereeki,  rivera,  lakes  and  aea8|  into  whidk  then^  alnU 
find  entranee  by  wmter  or  land,  oat  of  the  territories  aforesaid,  and 
vilh  an  the  natirea  and  people  inhabituig  the  aamoy  and  with  all 
nattftns  adjacent* 

No  part  of  the  aaid  territoriea,  nor  the  islands,  hnTonSy  porta^  eitiei, 
towns  or  places  thereof  shall  be  frequented  or  haonted  by  any  othsr 
of  oar  sabjeets  contrary  to  the  trae  meaning  of  this  grant ;  and  all 
each  ^rsons  are  promlnted  from  risitinff,  trading  or  trafficking  m 
the  said  tarritories,  mpoia  penaltr  of  the  forfeitare  and  loaa  of  tlie 
goods  and  other  things  wlbidi  shall  be  seised,  as  also  the  ships  whereia 
each  goods  shall  be  foand;  and  such  offenders  for  thrir  said  con- 
tempt  shall  become  bennd  onto  the  said  (}oyernor  in  the  sum  of  one 
tibonsand  pounds  at  die  least,  at  no  time  thereafter  to  trade  in  any  of 
the  aaid  placea  or  toritoriea. 

And  we  farther  grant  that  all  lands,  idands,  territoriea,  planta- 
tiou,  forts,  fortifications,  frustories  or  colonies,  within  the  scope  of 
thb  grant,  ahall  be  from  henceforth  under  the  power  and  oommandof 
the  said  GoYcmor  and  company,  earing  the  fiuth  and  allegiance  doe 
to  the  Crown ;  and  they  ahall  hare  power  to  judge  all  peraons,  in  aD 
caoses,  ciril  and  criminal,  aooordins  to  the  laws  of  England,  and  to 
execute  justice  accordingly.  And  free  liberty  and  license  is  granted 
to  the  said  Governor  and  company  to  send  ships  of  war,  men,  and 
ammunition,  unto  any  of  their  plantations,  forts  or  factories,  for  the 
security  and  defence  of  the  same,  and  to  grant  commissions  to  the 
commanders  and  officers,  and  to  give  them  power  and  authority  to 
make  peace  or  war  with  any  prince  or  people  whatsoever,  that  are 
not  Christians,  in  any  place  where  the  company  shall  have  factories, 
forts  or  plantations,  or  adjacent  thereto.  And  it  shall  be  lawful  for 
the  company  to  build  such  castles,  forts,  fortifications,  garrisons,  colo- 
nies or  plantations,  towns  or  villages,  in  any  places  within  the  limits 
granted,  and  to  send  out  from  England  all  kinds  of  clothing,  anmin- 
nition  and  implements,  necessary  for  such  purpose ;  and  to  transport 
over  such  number  of  men,  being  willing  thereunto,  as  they  shall  think 
fit,  and  also  to  govern  them  in  such  legal  and  reasonable  manner,  as 
the  company  shall  think  best ;  and  to  inflict  punishment  for  misde- 
meanors, fines  or  breach  of  orders. 

They  shall  have  power  to  seize  upon  all  English  which  shall  sail 
into  Hudson's  bay,  or  shall  inhabit  any  of  the  countries  hereby 
granted  to  the  company,  without  their  leave  and  license  first  obtained, 
or  that  shall  contemn  or  disobey  their  orders,  and  shall  send  them 
prisoners  to  England,  there  to  receive  such  condign  punishment  as 
the  cause  shall  require. 

The  company  shall  have  power  to  examine  upon  oath  all  factors, 
masters,  pursers,  supercargoes,  commanders  of  castles,  forts,  ftc, 
touchinff  any  matter  not  repugnant  to  the  laws  of  the  realm.  And 
all  fjiji^ir^Uj  vice-admirals,  justices,  mayors,  sherifiis,  constables,  bai- 
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liffs,  and  all  other  officers,  ministers,  liegemen,  and  subjects  whatso- 
ever, are  commanded  to  aid  and  assist  the  said  Governor  and  com- 
pany, as  well  on  land  as  on  sea,  whenever  they  shall  be  required.* 

This  charter  is  still  in  operation. 

The  boundaries  of  this  vast  territory,  as  may  be  perceived,  are  not 
very  satisfactorily  defined  by  this  Charter.  This  point  was  of  very 
little  consequence  at  that  time ;  but  it  afterwards  proved  the  cause  of 
very  serious  and  long-continued  disputes,  between  the  company  and 
a  rival  association,  called  the  ^^ North-west  Company,"  which  was 
established  in  1783.  The  union,  formed  in  1821,  between  that  com- 
pany and  the  Hudson's  bay  company,  has  greatly  enlarged  its  terri- 
torial limits,  so  that  it  now  claims  a  kind  of  proprietorship  over  the 
whole  of  British  America,  with  the  exception  efthe  settled  provinces 
or  governments. 

We  have  previously  cited  the  Charters  of  the  "  General  Mining 
Association,'*  and  that  of  ^'  The  New  Brunswick  and  Nova  Scotia 
Land  Company." 

Area  of  the  British  possessions  in  North  America. 

The  Provinces  of  the  Canadas,  New  Brunswick,  Nova  Scotia,  &c., 
is  425,062  square  miles.f  Territories  owned  by  Great  Britain,  in- 
cluding the  Hudson's  Bay  Company's  possessions,  deducting  bays, 
lakes,  AC,  2,574,938.  British  Honduras  in  Central  America,  62,740. 
Total,  3,062,740. 

The  entire  area  of  the  United  States,  including  Texas,  Oregon,  and 
western  territories,  also  California,  in  1853,  according  to  Mr.  Ken- 
nedy, is  3,230,572  square  miles.     Of  Russian  America,  900,000.| 

*  Colonial  Statistics  of  the  British  Empire,  Martin,  Appendix  IIL 

t  McCulloch's  Gazetteer. 

J,  Commeroe  and  Resouroea  of  British  America,  Hunt'a  Magaaine,  Vol.  X«y  1844. 
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ARCTIC  OCEAN. 

Oreenland  or  Ordenland — ^partly  colonized  by  Denmark,  but  tor- 
merly  considered  part  of  North  America.  A  regular  coal  formation 
on  the  east  coast  of  this  peninsula  was  first  discovered,  we  belieye, 
by  Captain  Scoresby,  the  limits  of  whose  survey  extended  from  N. 
Lat.  69^  to  72^  30^  Northward  of  this  point,  the  exploration  was 
continued  by  Captain Olavering  to  N.  Lat.  76®. 

The  coal  formation  is  described  by  Captain  Scoresby  as  correspond- 
ing with  that  which  prevails  around  Edinburgh,  and  with  all  the  coal- 
fields of  England  and  Scotland.  The  fossil  vegetation  appears  to  be 
analogous  to  that  of  the  European  coal  measures.  The  examination 
of  the  Greenland  coal  beds  was  not  carried  on  beyond  Lat.  71®. 

Captain  Scoresby  remarked  the  prevalence  of  masses  of  secondary 
trap  intruding  among  the  coal  strata. 

Masen  Island^  Greenland. — Brown  or  Bovey  coaly  in  which  amber 
is  interspersed,  prevails  here.  In  these  lignite  beds  occur  the  mine- 
ral resin  called  retinasphalt.  Beds  of  peat  and  turf  are  also  encum- 
bent upon  granite. 

West  coast  of  Greenland, — Disco  Island. — In  both  these  situa- 
tions, secondary  and  tertiary  formations  prevail,  although  primary 
rocks  are  by  no  means  absent.  Limestone,  containing  fossil  fishes, 
and  beds  of  shale  and  slate,  with  brown  coal  and  amber,  abound. 
The  island  of  Disco  is  mainly  composed  of  trap  rocks,  and  the  ter- 
tiary formations  including  the  lignites  referred  to.  Mineral  charcoal 
is  announced  as  occurring  in  the  island. 

Byam  Martin  s  Island, — Secondary  or  true  coal  series, — A  por- 
tion of  tliis  island  consists  of  rocks  of  the  primitive  class :  but  there 
are  also  secondary  formations,  among  which  is  a  coal-fi  *d.  Captain 
Parry  has  reported  that  the  greater  part  of  the  superficial  area  of 
this  newly  discovered  island  consists  of  secondary  red  sandstone,  in 
close  proximity  to  which  is  the  coal.  A  carboniferous  sandstone,  for 
so  it  appears  to  be  considered,  not  only  in  this  island  but  in  Melville 
island,  and  in  various  positions  which  were  subsequently  discovered 
further  to  the  south  and  south-west,  belongs  to  the  true  coal  forma- 
tion, as  in  Europe,  and  other  parts  of  the  world.  The  brick  red 
sandstone,  which  is  described  as  occurring  here,  and  also  seen  at 
many  parts  of  the  adjacent  American  continent  by  later  explorers, 
and  horizontally  disposed  along  the  cliffs  of  Melville  and  Byam  Mar- 
tin's islands,  probably  represent  the  old  or  the  new  red  sandstone,  or 
portions  of  both ;  but  the  relative  positions  of  these  formations  do 
not  appear  to  have  been  ascertained. 

A  fossil  dicotyledonous  tree  was  found  on  the  shore  of  Byam  Mar- 
tin's Island. 
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Melville  Island. — True  coal  formation. — This  is  the  most  westerly 
point  hitherto  attained  by  any  exploring  expedition  from  the  Atlan- 
tic side.  It  lies  in  N.  Lat.  74°  26',  and  in  W.  Long.  113°  46' ;  a 
position  where  the  summer  lasts  but  a  few  weeks. 

Here,  an  extensive  coal  formation  prevails  in  secondary  sandstone, 
overlying  the  carboniferous  or  mountain  limestone.  This  sandstone 
contains  remains  of  arborescent  ferns,  and  casts  and  impressions  of 
the  usual  coal  vegetation.  In  the  specimens  collected  here  that  were 
best  preserved  from  the  influence  of  the  atmosphere,  the  coal  pos- 
sessed a  slaty  structure ;  colour,  brownish  black:  after  burning,  leaves 
srayish  white  ashes,  and  emits  no  unpleasant  smell  under  the  process. 
Another  species  of  coal  was  also  brought  from  Melville  Island.  Ac- 
cording to  the  Wernerian  nomenclature,  this  would  be  denominated 
transition  glance  coal  or  anthracite,  in  contradistinction  from  the 
other  variety,  which  held  the  name  of  the  first  or  oldest  secondary 
coal  formation.^  This  so  called  ^^  transition  coal,"  is  associated  with 
a  sandstone  or  micaceous  quartz  rocks  containing  trilobites,[?]  and 
traversed  bv  whin  dykes  or  trap  veins.  We  much  doubt  the  exist- 
ence of  coal  formations  of  separate  ages,  as  is  here  indicated,  and  the 
narrative  of  the  expedition  by  no  means  countenances  such  a  view  of 
the  case. 

The  secondary  coal  would,  of  course,  be  deprived  of  its  bitumen 
and  all  volatile  matters,  in  the  vicinity  of  the  intrusive  masses  of  trap, 
as  is  commonly  the  case :  it  would,  consequentlv,  assume  the  appear- 
ance of  glance  coal  or  anthracite.  This  bituminous  coal  of  Melville 
Island  belongs,  according  to  Mr.  Lyell,  to  the  true  carboniferous 
series. 

It  seems,  therefore,  to  be  fully  settled,  that  nearly  the  whole  of 
this  island  is  composed  of  horizontal  coal  sandstone  and  red  sand- 
stone, except  at  Table  Hills,  where  the  carboniferous  limestone  made 
its  appearance.  This  latter  rock,  it  has  since  been  ascertained,  is 
extended  ovier  a  very  large  space  in  these  northern  regions,  occupy- 
ing nearly  an  equal  area  to  that  of  the  primary  rocks.  According  to 
the  excellent  authority  of  Professor  Lindley,  the  Melville  island  coal 
vegetation  is  decidedly  that  of  the  true  coal  formation,  and  consists 
of  the  usual  sigillarise,  stigmarise,  calamites,  ferns,  &c. 

Prince  Regent's  Inlet. — On  the  west  side  of  this  inlet  is  the  coun- 
try named  by  Captain  Parry,  North  Somerset ;  and  on  the  east  side 
18  that  called  by  him  Prince  William's  Land ;  both  composed  of  tt 
xnagnesian  limestone,  which  is  supposed  to  correspond  with  the  moun- 
tain limestone  of  Europe,  and  with  the  metalliferous  limestone  of  the 
United  States.  In  association  with  this  rock,  are  other  formations 
which  we  are  led  to  infer  are  all  of  a  later  origin ;  also  fibrous  brown 
iron  ore  and  a  species  of  brown  coal.  Above  the  limestone  reposed 
thick  beds  of  gypsum  and  a  newer  slaty  limestone.  The  coal  spoken 
of  is  probably  not  s6  modem  as  the  tertiary. 

To  the  southward  of  the  Inlet,  primary  rocks  occupy  the  largest 
areas  apparently. 

*  ProfeMor  Jameion'f  Aretio  Geology. 
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NORTH-WEST  TERRITORY. 

BROWN   COAL  FORMATION.      ST7PBR-CRBTACEOU8  STRATA. 

Shores  of  the  Arctic  Sea. — Dr.  Richardson,  who  accompanied  Cap- 
tain Franklin's  expedition  of  discovery,  in  the  capacity  of  naturalist, 
describes  much  bituminous  shale  which  formed  precipitous  banks.  In 
many  places  these  cliffs  were  observed  to  be  on  fire ;  attributable  to 
the  great  admixture  of  sulphur  in  the  shale. 

Brown  coal  is  more  subject  to  spontaneous  combustion  than  the 
true  coals.  The  super-cretaceous  coal  beds,  which  extend  many 
hundreds  of  miles  in  breadth  along  the  upper  Missouri  valley,  were 
observed  by  Lewis  and  Clarke,  in  1804,  and  by  subsequent  travellers 
ever  since,  to  be  on  fire  in  numerous  places  on  the  borders  of  the 
^eat  rivers.  The  same  phenomena  prevail  in  Australia  in  coal  of 
tne  like  age. 

Tertiary  and  other  Coal  formations  east  of  the  JRockt/  MbuntatM, 
— In  a  preceding  part  of  this  work,  we  traced  the  southern  portion  of 
this  great  area  of  tertiary  coal  through  the  upper  Missouri  valley, 
within  the  United  States  limits.  Commencing  at  the  boundary  line 
of  N.  lat.  49,  where  this  formation  is  full  four  hundred  miles  wide, 
we  proceed  to  trace  it  in  its  progress  northward. 

It  follows  the  general  range  of  the  Rocky  Mountains  in  a  zone 
which  gradually  contracts  in  breadth  to  the  north.  It  is  intersected 
by  all  the  great  streams  which  descend  eastward  from  the  Rocky 
Mountains,  and  the  coal  seams  thus  exposed  are  from  one  to  eight 
feet  in  thickness.  In  numerous  places  these  lignite  beds  have,  from 
the  period  of  their  earliest  discovery,  been  on  fire,  and  in  one  locality 
it  has  continued  on  fire  for  more  than  forty  years. 

Near  Edmonton,  on  the  north  branch  of  the  Saskatchewan,  Mr. 
Drummond  found  beds  of  a  beautiful  bituminous  coal,  which  Dr. 
Buckland,  from  its  peculiar  fracture,  considered  to  be  tertiary.  Cap- 
tain Franklin  saw  beds  of  lignite  and  tertiary  pitch-coal  at  Garry's 
island,  off  the  mouth  of  the  Mackenzie  river.  There  occurs  an  ex- 
tensive deposit  of  it  near  the  Babbage  river,  on  the  coast  of  the 
Arctic  sea,  opposite  to  the  termination  of  the  Richardson  chain  of 
the  Rocky  Mountains.  There  were  also  seen  beds  of  tertiary  pitch- 
coal  opposite  Ilerschel  island. 

On  the  west  side  of  Great  Bear  lake,  Dr.  Richardson  discovered 
strata  of  brown  coal,  earthy  coal,  and  bituminous  shale  and  clay, 
overlying  a  vast  region  of  magnesian  limestone  and  dolomite,  [Iowa 
and  Wisconsin  limestone.]  He  also  describes  the  lignite  formation 
on  Mackenzie's  river,  as  lying  in  horizontal  strata,  in  four  seams. 
It  is  bituminous,  and,  when  recently  detached,  is  pretty  compact,  bat 
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soon  splits  into  rhomboidal  pieces.  It  boms  with  a  fetid  smell,  and 
was  found  by  the  blacksmith  to  be  unfitted  for  welding  iron  when 
used  alone,  but  it  answered  when  mixed  with  charcoal,  although  the 
stench  it  created  was  a  great  annoyance.  Different  beds,  ana  even 
different  parts  of  the  same  seam,  presented  specimens  of  the  fibrous 
brown  coal,  earth  coal,  conchoidal  brown  coal,  and  the  trapezoidal 
brown  coal  of  Jameson.  These  beds  in  some  places  were  on  fire  in 
1789,  when  visited  by  Mackenzie,  and  were  still  burning  in  1827. 

Bed&f  of  lignite  were  seen  by  Captain  Franklin  at  the  junction  of 
the  Great  Bear  river  and  the  Mackenzie. 

Not  far  from  the  base  of  the  Bocky  Mountains,  and  ranging  paral- 
lel between  them  and  the  western  boundary  of  the  great  limestone 
formation  of  the  north,  the  scientific  explorers  traced,  at  numerous 
points,  coal  deposits  which  varied  much  in  quality,  from  the  brown 
wood-coal  to  an  excellent  pitch-coal,  the  fracturea  surface  of  which 
is  marked  with  very  peculiar  concentric  semicircular  depressions.  It 
is  interesting  to  know  that  this  coal,  which  would  be  excellent  fuel 
for  a  steam  vessel,  occurs  on  the  coast  of  the  Polar  sea,  near  the 
Mackenzie,  in  considerable  quantity.  It  was  also  traced  from  the 
49th  to  the  69th  degree  of  north  latitude.* 

We  believe  that  we  have  collected  and  examined  all  the  published 
details  which  throw  any  light  upon  the  coal  formations  of  the  extreme 
north,  more  especially  those  which  establish  the  continuity  of  the 
immense  deposits  of  the  tertiary  age.  But  it  would  seem  probable 
that  coal  deposits  older  than  these  tertiary  lignites,  do  also  appear 
in  these  northern  regions.  Without  adverting  to  the  true  coal-field 
of  Melville  Island,  and  the  accompanying  sandstones  which  extend 
from  thence  to  the  south-west  as  far  in  that  direction  as  Great  Bear 
lake,  it  appears,  on  the  authority  of  Dr.  Richardson  and  Captain 
Franklin,  that  a  formation  of  the  oolitic  period  exists  in  one  part  of 
the  Mackenzie  valley,  near  the  junction  of  Great  Bear  lake  with  the 
Mackenzie ;  the  sandstone  strata  contain  ammonites.  These  ammon- 
ites were  referred  by  Mr.  Sowerby  to  a  part  of  the  oolite  series,  near 
the  Oxford  clay.  With  these  fossils  occur,  likewise,  carbonized  im- 
pressions of  ferns  and  coal  plants,  lepidodendrons,  &c.  The  splitting 
or  separation  of  the  lignite  into  series  of  rhomboids  as  mentioned  by 
Dr.  Richardson,  we  have  often  observed  in  the  semi-bituminized  wood 
of  the  Oxford  clay,  in  Europe. 

It  deserves  inquiry,  therefore,  whether  at  this  place  we  may  not 
have  the  equivalent  of  the  carboniferous  strata,  which  form  a  con- 
spicuous portion  of  the  oolite  series  in  Yorkshire,  and  &t  Brora,  in 
Scotland. 

Again,  the  fossils  collected  at  the  point  called  the  Ramparts,  on 
Mackenzie  river,  were  all  referred  by  Mr.  Sowerby  to  the  cornbrashj 
another  member  of  the  oolite  group.  At  Great  Bear  lake,  certain 
strata  were  observed  which  had  a  remarkable  resemblance  to  the 
numerous  thin  beds  of  lias  or  alum  shale  of  Whitby.    On  the  border 

*  Captain  Franklin's  NarratlTe. 
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of  the  Arctic  ocean,  east  of  the  Mackenzie  towards  Cape  Bathnrsty 
the  cliffs  offered  a  singular  resemblance  to  those  of  the  alum  shale  in 
Yorkshire,  upon  which  the  inferior  oolite  rests.  Thus,  there  seems 
some  probability  that  a  part  of  the  oolite  series  really  exists  in  these 
latitudes,  and  that  some  of  the  coal  seen  may  be  as  old  as  that  of 
Yorkshire ;  thus  forming  an  intermediate  deposit,  between  the  true 
coal  of  Melville  Island,  on  the  one  side,  and  the  tertiary  coal  range 
on  the  other. 

In  the  vicinity  of  the  Hudson  Bay  Company's  Fort  called  Edmon- 
ton, in  about  north  latitude  53^,  and  west  longitude  112^,  a  seam  of 
coal,  of  about  ten  feet  in  thickness,  can  be  traced  for  a  very  con- 
siderable distance,  along  both  sides  of  the  river  Saskatchewan.  Sir 
George  Simpson  thus  describes  this  coal.  ^^It  resembles  slate  in 
appearance ;  and  though  it  requires  a  stronger  draft  than  that  of  an 
ordinary  chimney,  yet  it  is  found  to  answer  tolerably  well  for  the 
blacksmith's  forge.  Fossil  remains  are  also  found  here  in  abun- 
dance ;  and  at  the  fort  there  was  a  pure  stone,  which  had  once  been 
a  log  of  wood,  of  about  six  feet  in  length,  and  four  or  five  in  girth."* 

Peel  RiveTj  Rat  River,  and  northern  termination  of  the  Rocky 
Mountains. — This  important  stream  [Peel  river,]  falls  into  the  Mac- 
kenzie from  the  south-west,  in  north  latitude  67°  42'.  The  geology 
of  its  vicinity  and  of  that  of  the  Rat  river,  has  been  sketched  by  Mr. 
Isbister.     There  is  little  difference  in  these  districts. 

Peel  river. — Below  the  allu\4um  are  thick  beds  of  aluminous  shale, 
alternating  with  which  are  seen  thin  strata  or  brown  coal ;  a  forma- 
tion which  seems  to  be  extensively  distributed  over  all  the  country 
north  of  Slave  lake.  A  loose  red  sandstone  prevails  in  the  district 
west  of  the  Peel  river,  and  is  apparently  the  general  underlying  rock 
to  these  carboniferous  deposits.  To  this  red  sandstone,  succeeds  be- 
low, a  limestone  formation,  which  is  not  particularised  by  the  author, 
but  is  doubtless  the  same  as  exists  throughout  a  vast  extent  of  the 
northern  part  of  America,  and  perhaps  an  extension  of  that  in  Illi- 
nois and  Michigan. 

The  ranges  of  the  Rocky  Mountains  opposite  the  newly  established 
post  of  Fort  McPherson,  north  latitude  i>7i°,  are  here  dwindled  down 
to  a  comparatively  insignificant  elevation  :  few  of  the  peaks  rise  above 
six  or  seven  hundred  feet  in  height.  Viewed  from  the  west,  they 
present  soft  undulating  outlines,  rising  in  a  series  of  terraces.  The 
inferior  or  western  ridges  consist,  generally,  of  sandstone,  while  the 
higher  are  capped  by  limestone.  As  we  trace  these  mountains  to- 
wards the  south,  the  transition  and  primitive  rocks  appear,  and  they 
increase  in  ruggedness  and  altitude.  There  are,  at  one  part  of  the 
chain,  ten  of  these  parallel  ranges,  which  occupy  a  breadth  of  from 
fifty  to  ninety  miles. 

North  of  Rat  river,  and  opposite  the  mouth  of  Peel  river,  the  con- 
tinuity of  the  main  range  dies  away,  and  exhibits  only  irregular 
ridges  and  solitary  peaks,  stretching  towards  the  Arctic  sea.     It  is 

*  Overland  Journey  round  the  World,  hy  Sir  George  Simpson,  1847,  p.  69. 
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observable  here,  that  the  succession  of  formations,  rising  from  the 
secondary  to  primary,  is  from  the  west  to  the  east;  the  eastern 
aspect  being  the  most  abrupt  and  precipitous. "*" 

Extent  of  the  Tertiary  Lignite  Formation. — ^Beds  of  brown  coal 
have  been  observed  to  the  east  and  west  of  the  mouth  of  the  Mac- 
kenzie, along  the  borders  of  the  Arctic  sea.  Whether  it  be  con- 
tinuous with  that  observed  on  each  side  of  Icy  Cape  and  as  far  as 
Behring*s  Strait,  we  have  no  direct  or  conclusive  evidence.  But 
there  seems  now  no  doubt  but  there  is  a  continuous  belt  of  this  for- 
mation from  the  Frozen  sea,  to  near  the  sources  of  the  Platte,  the 
Arkansas,  and  the  Canadian  rivers  in  the  United  States  territory ; 
nearly  as  low  down  as  north  latitude  35,  which,  following  the  oblique 
direction  of  the  range,  from  point  to  point,  is  little  short  of  2,500 
miles.  How  far  to  the  southward  this  tertiary  formation  extends  is 
still  doubtful :  but  there  is  a  formation  of  coal,  of  some  kind,  as  low 
as  Sierra  Verde  in  New  Mexico,  in  about  latitude  32°,  and  M.  Hum- 
boldt states  that  lignite  occurs  in  many  parts  oi  New  Spain. 

The  breadth  of  this  belt  is  but  ill  defined  at  the  present  day.  For 
several  hundred  miles  it  probably  averages  one  hundred  miles  wide, 
increasing  towards  the  south ;  but  subsequently  diminished  in  that 
direction ;  and  at  the  boundary  between  the  British  and  American 
territories,  is  four  hundred  miles  broad.  A  vast  breadth  of  country 
between  the  Upper  Missouri  and  the  Platte  rivers  is  overspread 
by  this  formation,  which  partially  covers  the  cretaceous  beds  of 
Nicollet. 

It  is  impossible  to  arrive  at  any  certainty  in  relation  to  the  super- 
ficial area,  but  we  cannot  estimate  it  at  less  than  250,000  square  miles. 

Until  the  final  settlement  of  this  matter  be  effected  by  more  geo- 
logical evidence  than  we  at  present  possess,  we  fear  we  must  leave 
the  question  undetermined.  Unfortunately,  the  position  is  too  re- 
mote, and  the  difficulties  in  the  way  of  investigation  are  of  such  a 
formidable  character,  that  it  may  be  long  before  this  interesting  and 
important  question  in  geology  is  satisfactorily  decided. 

Even  far  to  the  southward,  on  ground  much  more  frequently  trod, 
the  geology  is  very  partially  and  obscurely  developed.  Colonel  Long 
states,  that  the  sandstone  which  flanks  the  east  side  of  the  Rocky 
Mountains  acquires  considerable  height  and  breadth,  near  the  sources 
of  the  Missouri,  the  Platte,  and  the  Arkansas ;  forming  a  belt  from 
two  to  many  miles  in  width,  and  containing  fossils.  Dr.  James  says, 
that  this  sandstone  ^'  contains  organic  remains  similar  to  those  in  the 
sandstones  of  the  coal  formations."  This  rock  is  described  as  arising 
above  the  plain,  abruptly,  like  a  vast  rampart ;  often  highly  inclinea 
or  vertical ;  while  the  strata  of  the  plains  [containing  the  tertiary 
coal]  are  horizontal. 

Thus,  at  various  and  remote  points,  along  the  range  east  of  the 
Rocky  Mountains,  we  have  references,  more  or  less  obscure,  and  fre- 
quent, of  an  older  coal  formation  than  the  mere  lignite  range  which 
stretches  along  the  plains.     Whatever  doubt  may  attach  to  the  pre- 

*  Journal  of  the  Royal  Geograph.  Soc,  Vol.  XV.,  1845. 
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pari  of  lije  coui.irv."'* 

\Viik<.-.-,  United  .Siaie*  NavT.  v.^l  if  g»i  oTiilirr  if  I'vcr-d  Lerr,  al 
h];C'r:irfieri>*  were  collt-cteJ  l-jr  iLe  eif!:«nr.r  e-rj^ilii-Mi.  He  rettirh 
that  the  Hudson's  Bav  C-iiLf.iUT  La^i  xiie  irial  :f  i: :  l-t;  ctoj'^: 
itH  heing  taken  from  near  :Le  surface,  iis  qaaiiijr  was  b:-!  Terrli^ 
tliou;;ljt  of.t 

The  I'ort  of  Camosack,  VancoaTrr's  Isl^ni  ^:h  :t«  eieelleL:  kir- 
bour,  jironiises  to  become  of  great  isp-criiiic'e,  e^r-eciiTT  on  mcjbk 
of  the  coal-field  of  the  norih-eaaiern  diitrict.  Tie  cr-ari*  worked k 
near  the  Hurface,  that  the  Cormorani.  sieaxc-sIc-C'p.  was  «:jr plied  kj 
th«:  native?*  with  sixty-two  tons  within  ihre^  davs.  I:  i*  loi  imchiL- 
ferior  to  the  coal  of  South  Wales.  alih:u Vn  i:  yielis  c:n*5deraHeiiI 

Vancouver's  Island  is  very  nearly  in  the  sa'me  Iiiiiiude  as  the  Brit* 
inh  iNland.-^,  and  enjoys  a  climate  very  similar,  bu:  milder  andmw 
iM|iiubli;.  it  poHsefctfes  a  fertile  soil,  magnificent  forest*,  and  \maeat 
iieliJN  of  good  coal,  reaching  to  the  water's  edge  on  rarions  pmsrf 
tht;  coast. 

ThiH  coal  is  pcculiarlj' valuable,  and  an  American  company  is  ftboii 
to  run  a  line  of  steamers  from  the  Columbia  river  to  Panama,  laa 
iinoth<*r  rumjjany  proposes  to  establish  sieam  com  muni  cat  ion  bci^eet 
thr  wcKl  coaht  of  America  and  China. 

J^'ruMi  llicrtc  and  other  inducements,  an  export  tract>  in  coalfa'S: 
Vniirouver's  l.sland  appears  to  be  under  consideration,  if  the  stpj^^ 
and  I'Mrouni^rfuicnt  of  the  Lritish  government  can  be  secured. 

IS;));.  A(MM;nnts  from  California  state  that  a  number  of  ve*?*!: 
wnr  rii^ji;^(Ml  in  tlic  cojil  trade  between  Vancouver's  Island  aBiStf 
l^'ijinriMcn,  distant  liOO  miles  from  San  Francisco:  the  coal  in  tii 
IrHhiiid  hrin^  us  abundant  and  much  more  easy  of  access  than  ih&tot 

()rr;.ni||. 

I'tuiroiiiu'/M  iHland  Coal. — The  circular  of  Bonnard,  Johnson* 
('«>.,  «I;ilr<I  San  Kninclsco,  Nov.  loth,  contains  the  following :  "Ct^ 
Impoiialions,  [JAll  tons.  During  the  last  fortnight,  two  small  car- 
^nr.i  h:i.ve  brcn  received  here,  taken  from  a  mine  opened  sometifi' 
niiHT  in  Viiiicnuver's  Island,  the  first  importation  from  that  quan* 
TIh'  r.Nprrinirnts  that  have  been  made  with  this  coal  have  provei^' 
iii'r  iiilnrnKMi  vrry  satisfactory;  and  the  opinion  is  expressed  thi: i^ 
will  iinswiT  well  fur  steamer's  use.  One  cargo  sold  at  §15,  atdf* 
oLhj-r  at  #  17." 

i^hti'i'H  (^/utr/otti'^H  hiand, — Coal  is  also  found  here,  according  n 
I'lol'.  .1.  j).  Dana. 

'    iMiiiii'rt  Mi*<liir.v  nftlio  On-ffon  Territory,  1841. 

I    l;<'|mir  III  ilii«  Si'nrliir.v  oi  ilic  Xuvy,  by  Lieutenant  TTUkes. 

1    AtliPiMi'iiiii,  IVImiary  ad,  ISJU. 


RUSSIAN  AMERICA. 

ARBA  900,000  SQUARB   MILBS.* 


North  of  Behring*s  Strait,  Cape  Beaufort,  is  described  by  Captain 
Beechy  as  composed  of  carboniferous  sandstone  containing  petrified 
wood  and  vegetable  impressions,  and  traversed  by  narrow  seams  of 
coal,  ranging  in  an  east  north-east  direction.  Tnis  coal  deposit  is 
doubtless  continuous  to  the  northward,  as  the  same  navigator  traced 
it  at  Icy  Cape;  and  lumps  of  coal  were  also  dredged  up,  off  the 
coast. 

Beyond  the  Icy  Cape,  and  Point  Barrow,  an  abundance  of  coal 
was  observed  upon  the  beach.  Still  further  north,  at  Point  Frank- 
lin, the  surface  of  the  beach  was  covered  with  a  fine  sand ;  but  by 
cligging  ft  few  inches  down,  it  was  found  to  be  mixed  with  coal. 

The  trade  of  the  Russian  American  colonies  appears  to  be,  in  great 
measure,  absorbed  by  China,  who  gives  her  teas  in  exchange  for  the 
American  peltries,  besides  other  things,  to  the  amount  of  more  than 
a  million  of  francs,  annually  forwarded  to  Moscow.  Measures  have 
been  lately  taken  by  the  Russian  American  Company,  to  facilitate 
the  communications  between  the  coasts  of  Siberia  and  the  Russian 
colonies  of  North  America.  The  government  proposes  to  make 
examinations  in  the  Bay  of  Aiane,  upon  the  shores  of  the  sea  of 
Okhostk,  in  the  hope  of  finding  a  more  safe  port  and  of  more  easy 
access,  than  that  of  Okhostk,  lor  centralizing  her  commercial  opera- 
tions.f 

Respecting  the  area  of  the  country  claimed  by  Russia  on  the  North 
American  continent,  we  have  seen  no  estimate. 

The  extent  of  the  colony  of  Russian  America  was  estimated  by 
Hassel  at  24,000  square  miles.  M.  Eoeppen,  of  the  Academy  of 
Sciences  of  Petersburg,  calculates  it  at  17,500  square  miles  only. 
This  appears  to  embrace  only  what  was  considered  as  belonging  to 
the  settled  part  of  the  territory;  but  if  we  take  the  boundary  assigned 
to  the  entire  Russian  claim,  that  is,  all  above  54^  40^  of  north  lati- 
tude, and  west  of  140^  west  longitude,  extending  to  the  Artie  ocean, 
the  actual  area  belonging  to  Russia  is  about  900,000  square  miles. 
Between  lat.  54^  40'  and  60^,  the  Russian  American  Company  pos- 
sesses on  the  mainland  only  a  strip,  which  nowhere  exceeds  thirty 
miles  in  depth.  The  rights  of  hunting  and  trading  over  the  greater 
part  of  this  last  mentioned  area  have  been  lately  leased  to  the  Hud- 
son's Bay  Company.^  ^ 


*  Compte  renda  da  Commerce  Riuse,  en  1843. 
Sir  George  Simpson's  Overlaiid  Journey,  p.  124. 
Commerce  and  resources  of  B.  America.    Hunt's  Mag.,  Vol.  X.,  1844. 
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SOUTH    AMERICA, 

COMPRISING 

1.  BBPUBLIO  OF  NEW  GRANADA. 

2.  BEPUBLIO  OF  EGUADOB. 
8.  BEPUBLIO  OF  VENEZUELA. 

4.  BEPUBLIO  OF  PEBU. 

5.  BEPUBLIO  OF  OHILI. 

6.  PATAGONIA. 

7.  BEPUBLIO  OF  LA  PLATA. 

8.  EMPIRE  OF   BRAZIL. 

9.  BBITISH  GUIANA.    ' 
10.   FALKLAND  ISLANDS. 


SOUTH  AMERICA. 


GABB0NIFBR0U3  FOBMATIOK. 

So  far  as  we  have  any  knowledge,  the  South  American  continent, 
eyen  more  than  that  of  Africa,  is  singularly  deficient  in  coal  of  the 
carboniferous  age.  It  was  long  doubted  whether,  on  either  of  these 
southern  continents,  any  coal  formation  existed  of  an  earlier  date 
than  the  tertiary  epoch.  In  Africa,  however,  it  is  now  ascertained 
that  true  coal  exists  in  more  than  one  position. 

In  South  America,  if  any  exist  there,  it  is  probably  within  the 
empire  of  Brazil.  Brown  coal,  of  the  tertiary  age,  has  been  traced 
through  a  vast  space  on  both  sides  of  the  Andes,  but  especially  next  to 
the  Pacific,  at  intervals,  from  Patagonia  up  to  Panama.  There  is  rea- 
son to  conceive  that  this  great  chain  of  tertiary  coal  deposits,  is  of  the 
same  geological  age  as  that  which  we  have  described  as  existing  along 
a  range  of  between  two  and  three  thousand  miles  of  the  North  Ame- 
rican continent.  The  interval  between  the  tenth  and  thirty-fifth 
degrees  of  north  latitude  remains  almost  unexplored ;  and  with  the 
wception  of  two  or  three  known  points  within  that  interval  where 
tertiary  coal  appears,  we  remain  without  any  data  wherewith  to  fill 
up  the  vacant  space  in  reference  to  coal. 

In  relation  to  South  American  geology,  more  especially  on  the 
Pacific  border,  we  have  perhaps  received  more  information  from  M. 
D'Orbigny*  than  from  any  other  naturalist.  There  are  extensive 
exhibitions  of  the  silurian,  devonian,  and  even  of  the  carboniferoua 
rooks.  Carboniferous  limestone  occurs  at  Lake  Titaca,  in  Peru* 
The  base  of  the  Moro  of  Arica  is  stated  to  be  of  the  same  rock,  and 
the  same  formation  acquires  an  elevation  of  thirteen  thousand  feet  to 
the  east  and  west,  of  the  great  Bolivian  system.  In  the  Chiquitian 
system,  it  forms  summits  five  thousand  feet  hieh.  But  in  none  of 
wese,  nor  at  a  number  of  other  points  where  simuar  formations  occur, 
has  this  author  ascertained  the  presence  of  regular  coal  beds  of  the 
ancient  series. 

Mr.  Darwin,  who  devoted  four  years,  from  1882  to  1885  inclusive^ 
to  the  investigation  of  the  natural  history  and  geology  of  South 
America,  judging  from  the  position  of  the  tertiary  deposits  which 

*  M.  jyOrhigDj  on  South  Amerioan  Geology.    Jameson's  Edinburgh  Jonmal,  184S-4. 
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exist  on  both  sides  of  the  southern  Andes,  entertained  the  opinion 
that  the  primary  chain  must  have  had  a  great  elevation  anterior  to 
the  tertiary  period.  In  Chili,  the  Cordilleras  are  divided  into  two 
chains.  That  on  the  west  consists  of  stratified  sedimentary  rocb, 
resting  upon  granite.  The  eastern  chain  is  composed  of  sandstones 
and  conglomerates,  which  are  more  recent  than  the  rocks  of  the  west- 
ern chain,  being  partly  made  up  of  their  debris.  Mr.  Darwin  conceives 
that  these  eastern  formations  are  of  the  same  age  as  the  tertiaij 
deposits  of  Patagonia,  Chiloe,  and  Conception,  and  that  like  them 
they  contain  brown  coal  or  lignite  and  fossil  wood.  He  noticed  it 
one  escarpement  of  the  Andes,  a  wood  of  petrified  trees,  in  a  vertical 
position.  Some  of  these  were  perfectly  silicified  and  were  dicotyle- 
donous; in  others  the  wood  was  replaced  by  carbonate  of  lime. 
Close  to  this  clump  of  silicified  trees,  a  gold  mine  has  been  worked. 
The  latter  details  are  exemplified  in  a  transverse  geological  section 
from  Valparaiso  to  Mendoza,  and  Mr.  Darwin  expresses  his  couTio- 
tion  that  the  granite  [now  rising  into  central  peaks,  fourteen  thou- 
sand feet  in  elevationj  must  have  been  in  a  fluid  state  since  the  ter- 
tiary group  was  deposited.* 


REPUBLIC   OF  NEW  GRANADA. 

Province  of  Veragua. — West  of  the  province  of  Panama,  coal 
beds  have  been  discovered,  but  of  their  nature  and  extent  little  is 
known.  We  are  assured  that  this  mineral,  which  appears  to  be 
brown  coal,  is  here  in  great  abundance,  and  in  ample  quantity  fur 
the  supply  of  a  large  extent  of  country  around.  The  existence,  also, 
of  further  deposits  in  the  mountains  of  the  two  Provinces  of  Panama 
and  Veragua,  is  spoken  of  with  some  confidence.f 

Isthmus  of  Panama^  Island  of  Muerta^  ^c. — Brown  Coal  Forma- 
tion.— This  region  was  explored  in  1841,  by  Mr.  Wheelwright,  for 
the  purpose  of  searching  for  coal,  for  the  use  of  the  steamers  in  the 
•Bervice  of  the  Pacific  Steam  Navigation  Company.  After  giving  a 
cursory  examination  to  the  island  of  Boca  Brava,  in  which  there 
was  observed  abundant  evidence  of  the  existence  of  coal,  a  more 
ipecific  and  practical  exploration  was  entered  upon  in  the  island  of 
Muerto,  [Death]  and  some  outcrops  of  coal  beds  were  discovered 
upon  the  beach  dipping  due  west,  at  the  foot  of  a  small  cliff  twenty 
feet  high.  The  place  selected  for  mining  operations  offered  the 
greatest  facilities,  as  the  steamers  could  approacliL  within  a  hundred 

*  Martin's  Statistics  of  the  British  Colonies,  p.  144.  Also  Procoedings  of  the  Geologial 
Society,  London,  Vol.  II.,  pp.  367,  212. 

t  On  the  union  of  the  Atlantic  and  Pacific  Oceans,  at  or  near  the  iBthmns  of  Panamt.  J* 
A.  Bryan,  1846. 
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yards  of  the  shaft.  The  farther  presence  of  coal  in  other  parts  of 
the  province  of  Panama  was,  at  the  same  time,  ascertained,  while 
this  investigation  was  proceeding. 

Muerto  is  one  of  the  extensive  Archipelago  of  islands,  which  bor- 
der this  coast  and  is  situated  in  north  latitude  8^  20',  and  in  82^  8' 
west  from  Greenwich.  It  is  without  inhabitants  and  is  covered  with 
a  dense  forest.  No  other  works  are  undertaken  here  beyond  the 
ascertainment  of  the  coal.  Respecting  that  which  was  experimented 
on,  in  the  steamer,  by  Captain  Peacock,  he  reported  that  it  burned 
freely,  leaving  a  white  residuum.  He  considered  its  practical  value, 
as  compared  with  English  coal,  in  the  proportion  of  thirteen  to 
eighteen,  and  stated  that  it  bore  a  strong  resemblance  to  the  Talcu- 
huano  coal,  in  Chili,  and  probably  might,  when  mined  from  a  greater 
depth  than  that  penetrated  by  this  trial,  be  sufficiently  available  for 
steam  purposes. 

The  town  of  St.  David  de  Cherokee  is  distant  fifteen  miles  from 
the  opening  of  which  we  speak,  and  is  about  forty  miles  due  south 
from  the  fine  harbour  of  Boca  del  Toro,  in  the  Atlantic.  At  the 
latter  place  coal  of  precisely  similar  character  to  that  of  the  Muerto 
was  known,  prior  to  these  explorations.  At  St.  David  de  Cherokee, 
and  at  various  intermediate  points,  this  coal  also  prevails.  Thus, 
from  the  best  information  attainable,  Mr.  Wheelwright  was  led  to  the 
conviction  that  a  coal  area  of  undetermined  dimensions,  stretches 
entirely  across  the  Isthmus  of  Panama,  in  this  parallel  at  least,  and 
intersects  it  in  the  82d  degree  of  longitude.*  It  is  generally  ad- 
mitted that  this  coal,  like  that  of  Talcahuano,  is  not  olaer  than  the 
tertiary  period  but  the  parties  immediately  concerned  in  these  inves- 
tigations did  not  pretend  to  any  geological  skill.  If  Mr.  Wheel- 
wright's views  are  correct,  that  a  desirable  route  might  be  found  for 
a  canal,  or  even  for  a  good  road,  from  Boca  del  Toro,  on  the  Atlan- 
tic, to  Cherokee  on  the  Pacific,  the  distance  being  only  forty  miles, 
and  the  harbours  at  either  end  being  excellent,  it  would  present, 
among  other  singular  features,  the  remarkable  circumstance  of  pass- 
ing from  ocean  to  ocean  through  a  continuous  coal  formation. 

1858.  We  learn  that  various  companies,  English  and  American, 
are  working  the  coal  mines  in  New  Grenada. 

Island  of  Santa  Clara. — In  a  correspondence  of  the  governor  of 
Guayaquil  it  is  announced  that  coal  of  good  quality  can  be  obtained. 

Santa  FS  de  Bogota. — Coal  occurs  abundantly  on  the  south  side 
of  the  city,  and  even  within  the  limits  of  the  city  itself.  This  fuel  is 
reputed  to  burn  extremely  well,  and  to  give  out  a  great  heat.  We 
have  received  this  information  from  a  resident  of  Bogota,  familar 
with  the  use  of  this  combustible.  A  specimen  of  this  coal  has  been 
presented  to  the  cabinet  of  the  Geological  Society  of  London.  From 
the  character  of  the  fossils  which  accompany  the  formation  in  which 
the  coal  is  imbedded,  it  evidently  belongs  to  the  cretaceous  period, 
and  probably  is  of  the  age  of  the  Gault  of  England.     These  fossils 

*  Wheelwrighf  8  Report  on  the  Coal  Mines  on  the  Isthmnf  of  Panama. 
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kaf«  been  fbriiredE  end  deieribed  hj  PMbgior  F«i1mi»;*  moA^  a*  ta 
eeiBer  poriod,  inEiler  fMsOs^firom  llie  nme  loeeStyv  1^  ▼<»  BmL 
Thej  appear  to  haye  a  strong  agreeiBenl  irich  ike  ofelaoeous  ftsdi 
first  brought  by  Lewis  and  Olsne;  snbseqosiitly  bj  Ifrw  VMallit 
and  yet  more  reeentilY  br  Mr.  NieoUet,  from  tbe  orstaeeotts  beds  if 
th*  Unper  Ifissonri  Vattej4  It  semnsy  Aerefere,  not  imprdbslb 
that  tne  formation  of  B<^p»ta|  eontaining  ivood  eoal^  is  mo«I  tbi 
same  geologieal  aM  as  the  formation,  eontamngeretaeea^a  ftsrib^ 
irMi  l£in  seams  of  eoal,  and  petroleom  in  PpperMissamif 

JPtovAms  of  OKotfo.— Near  the  shores  of  umi  'BuiBn,  fomH  trasl 
abounds,  mixed  with  rolled  flrspments  of  basalt  and  greenatOBe.  TU$ 
deposit  is  oelebrated  for  eontaining  mid  and  platuu^H 

The  bitamen  of  Mnrtndo,  near  Ohoeo^  is  of  a  brownish  Uaok 
eoloor:  soffc;  and  has  an  earthy  fractorow  It  baa  an  aeridtssts; 
bnms  freely  with  a  smell  of  yanilla,  and  is  said  to  eontain  a  kigs 
fnutity  of  benioio  aeid.  This  arises,  apnarendy,  from  the  deesn- 
pomtion  of  trees  whioh  oontained  benioin.l  * 

In  this  province,  eoal,  so  called,  is  fbnnd  at  an  elevation  of  seien 
thoasaad,  six  hnncbred  and  oiffhtj  feet,  which  is  abont  the  same  bffll 
as  the  Qcml  of  New  Mexico,  of  Upp«r  OaHfornia,  i^d  ef  eaatem  (W 
gon,  in  the  northern  continent. 


REPUBLIC  OF  ECUADOR. 

In  the  environs  of  the  city  of  Qaavaqoil,  a  considerable  deposit  it 
said  to  occur  of  a  new  species  of  resinous  mineral,  which  Mr.  John- 
son, to  whom  the  specimens  were  submitted,  gave  the  name  of 
ChiayaquiUite.  Two  varieties  have  been  examined,  and  they  haye 
been  declared  to  be  of  organic  origin.** 

*  Quarterly  Jotfmal  Geol.  Soo.  of  London^  May  Ist,  1844,  p.  174» 

t  Re«ogiiiMd  and  deaoribed  bj  Dr.  8.  G.  Morton,  in  1829,  and  in  SilUmanVi  JoqmV 
1830. 

Doforibod  by  Dr.  Morton  in  Proceedings  Aoad.  Kat  Seienee,  October,  1841. 
Harris,  in  Proceedings  of  the  Academy,  May,  1845. 
Hamboldt's  Personal  Narratire. 
[  Dr.  lire's  Dictionary  of  Arts,  Mining,  Ac. 
*^  Philosophical  Magaiine,  Norember,  1887. 
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Island  of  Margarita. — A  vast  abundance  of  mineral  pitch  flows 
out  vtt  various  points. 

Chilf  of  Cariaco. — ^At  the  Punta  d'Araya,  at  Cape  Oirial,  and  near 
Oape  de  la  Brea,  M.  de  Humboldt  observed  a  stream  of  Naphtha, 
issuing  from  mica  slate,  containing  garnets  and  cjanite.  A  continu- 
ation of  the  same  phenomena  is  repeated  in  all  the  large  West  India 
Islands,  from  Trinidad  to  Cuba,  where  the  bitumen  appears  chiefly 
to  exude  from  magnesian  and  modified  rocks.  M.  de  Humboldt  con- 
sidered it  a  singular  circumstance  that  this  spring,  the  produce  of 
which  covers  the  sea  to  a  great  extent,  should  issue  from  mica  slate : 
as  all  others,  he  observes,  .belong  to  the  secondary  class.* 

Porto  Oahello, — ^About  fourteen  miles  south  of  this  place,  and 
seventy  miles  from  Caracas,  a  body  of  what  was  termed  excellent 
coal  was  discovered  a  few  years  ago.  Whether  this  be  a  deposit  of 
brown  coal,  or  a  bed  of  solid  bitumen  or  asphaltum,  like  the  chapa^ 

f)0te  of  Cuba,  we  have  no  information.    We  should  rather  infer  the 
atter,  reasoning  from  the  vast  amount  of  bituminous  matter  that  pre- 
vails along  the  northern  border  of  the  South  American  continent, 
and  the  great  abundance  of  the  same  substance  in  nearly  all  the  West 
•India  Islands. 

Maracayho, — Compact  mineral  pitch,  like  that  of  Cuba,  and  copious 
streams  of  petroleum,  occur  opposite  the  city  and  on  the  borders  of 
the  lake.  The  petroleum  is  employed  here,  as  at  Havana,  for  pay- 
ing the  sides  and  bottoms  of  vessels.  Towards  the  north-east  margin 
of  this  lake,  which  is  two  hundred  and  fifty  miles  in  circumference, 
is  a  remarkable  mine  of  asphaltum,  [pix  montana,]  ^^  the  bituminous 
vapors  of  which  are  so  inflammable,  that,  during  the  night,  phosphoric 
fires  are  continually  seen ;  which  in  their  effiect,  resemble  lightning. 
They  are  more  frequent  during  times  of  great  heat  than  in  cool 
weather,  and  go  by  the  local  name  of  ^  the  Lantern  of  Maracayho,' 
because  they  serve  both  for  lighthouse  and  compass  to  the  Spaniards 
and  Indians,  who,  without  tne  assistance  of  either,  navigate  the 

lake.'t 

Magdalena  River. — ^According  to  M.  Bousingault,  bitumen  pre- 
vails along  the  margin  of  this  valley. 

This  naturalist,  who  has  published  a  dissertation  on  bitumen,  shows 
that  the  immense  reservoirs  of  mineral  pitch,  which  exist  on  the 
northern  shores  of  New  Granada,  on  the  banks  of  the  river  Magda- 
lena, at  Payti,  in  Colombia,  and  upon  the  shores  of  Peru  and  Yene- 
sBuela,  have  a  geological  position  precisely  similar  to  that  in  which  we 
find  bituminous  impregnated  sands  in  Europe :  that  is  to  say,  in  for- 
mations which  we  must  refer  to  the  super-cretaceous  group.| 


*  TraTols  and  Researches  of  Alexander  Von  Humboldty  1799. 
McCulloch — Geographical  Gazetteer. 
Philosophical  Magasine,  1837. 
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Ckrro  PoMco. — ^Ihe  Director  geneni  of  the  nunet  balonpng  telli 
Bepablic  of  Pern,  hu  drawn  up  a  memoir  on  the  ooal-fleldB  of  Mi 
dietrict. 

Near  to  CerrOi  he  informs  ns,  from  four  to  ten  leMoety  there  an 
nnmerons  beds  of  fossil  oharooali  of  which  the  ohiet  depooitay  aesr 
Baocas,  are  of  "ferj  good  qoality,  and  are  several  leagnea  in  extent 
He  has  found  in  wese  coai-fielas  a  considerable  qnaatitj  of  j^km 
amber,  bat  conld  not  discoY^r  an^  impression  of  the  remains  of  plants 
or  animals.  This  coal  is  nsed  m  heating  steam  engines,  Ac*  We 
infer  from  this  concise  yet  decisive  statement  that  the  deposit  is  of 
tertiarr  a^. 

In  the  immediate  vicinity  of  the  celebrated  silver  mines  of  Ceno 
Pasco,  at  an  elevation  of  14,278  feet  above  the  sea,  ooal,  "of  aU  de- 
scriptions," is  found  in  abundance.  This  convenient  supply  of  fael 
is  of  particular  importance  to  the  extensive  population  of  the  citj. 
There  are  here,  also,  numerous  beds  of  fosdl  charcoal,  of  a  qusl^f 
that  may  be  used  for  heating  steam  engines,  and  for  the  like  po> 
poses.f 

Of  the  geological  circumstances  which  attend  the  position  and 
characterize  the  age  of  the  coal  alluded  to,  we  are  uninformed.  It 
does  not  appear  to  have  been  examined  by  the  scientific  gentlemen 
who  were  attached  to  the  United  States  Exploring  Expedition.  From 
the  private  narrative  of  Dr.  Pickering,  with  the  perusal  of  which  ha 
has  kindly  favoured  us,  we  perceive  that  the  plateau  of  the  Cordille- 
ras, including  the  silver  mines  and  the  highest  peaks,  consbt  of  sedi- 
mentary rocks.  He  describes  these  as  consisting  of  the  series  which 
ascend  from  the  lias  up  to  the  cretaceous  period,  inclusive ;  and  he 
properly  suggests  whether  the  coal  be  not  a  lignite,  rather  than  a 
true  carboniferous  formation  ?  In  this  respect  he  is  no  doubt  cor- 
rect. We  have  ourselves  seen  casts  of  what  appeared  to  be  tertiary 
fossils,  from  hence,  and  indeed  from  the  height  of  14,000  feet  abore 
the  ocean. 

There  are  a  few  specimens  among  the  collection  of  the  U.  S.  Ex- 
ploring Expedition,  in  the  Washington  collection,  of  slaty  coal  slate, 
and  some  thin  flakes  of  impure  coal,  from  Peru;  but  the  locality  is 
not  stated. 

On  the  western  slope  of  the  Andes,  opposite  to  Truxillo,  Lieut 
Maw  observed  what  he  considered  a  seam  of  coal.  This  might  pe^ 
haps  be  a  continuation  of  the  Cerro  beds.t 


*  Annnles  des  Sciences  Nat,  1829. 

Smyth  and  Lowe's  NarrstiTe  of  their  Jonrnej  Arom  Lima  to  Pariiy  1S84. 
Lieuu  Maw.    Descent  of  the  Amaion  rirer. 
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Goal  is  said  to  be  prevalent  in  various  parts  of  the  country,  at  the 
distance  of  from  two  to  seven  leagues  around  Pasco.  The  psice  is 
one  real  for  an  araba,  which  might  be  much  reduced  if  the  business 
were  properly  attended  to.* 

Asphaltumj  of  Ooxitambo  in  Peru.  This  substance,  which  may 
be  considered  the  type  of  the  species,  has  been  carefully  submitted 
to  analysis  by  M.  ^ousingault.  It  has  a  fracture  which  is  emi- 
nently conchoidal,  and  possesses  a  high  degree  of  lustre.  Specific 
gravity,  1.080.  Carbon,  76.0.  Hydrogen,  9.5 — Oxygen,  15.5,  per 
cent.  The  residuum,  after  burning  before  the  blow  pipe,  was  found  to 
be  0.16  only. 


REPUBLIC   OF  CHILI,  OR  CHILE. 


Regulations  J  made  in  1842,  as  to  money  y  weighiSy  and  measures  in  Chili,  and 
their  corresponding  values  and  denominations  in  French  and  English  standards. 


Money,  .    . 

Linear  meaBore, 
Superficial  measure, 
Liquid  measare,     . 

Measores  of  weight, 


Denominations. 


CliiUan. 


{1  Piastre  =>  8  rials  » 100  cts. 
SUver  rial,  12^  cents, 
Centy 

National  rare, 


Square  Tare, 

Arrobe=9  gallons, 

Bottle  ordinary, 

1  Qallon,  l-9th  of  an  arrobe, 

1  Qaintal=3  4  arrobes. 

1  Arrobe, 

1  Pound =2  marcs, 

1  Ton  =  2,000  pounds, 


French. 


5  fr.  40  cents, 
0   67.5 
0  05.4 

0  metre,  830 

0  metre,  sq.  0,987 
34  lit  0   05 


0    841 


} 


40  Kilogrammes, 
11  Kilogrammes, 
0    K.    460 
920  Kilogrammes, 


English. 


Metre. 
'Yard,         0  914 
Foot,         0  304 
Inch,         0  025 
Sq.  inch,   0  0006 
Sq.  foot,     0  0929 

Lit 
1  gallon,  3,785 
1  pint,     0  473 
100  pounds. 
25  pounds. 
16  ounces. 
2,000  pounds. 


Tariff  of  1844,  fixing  the  official  values  of  imported  articles  in  ChUi,     Stone 

cooTis  chargeable  as  follows,^ 


Chilian  Unities,  per  the  Quintal, 

French  Unities,  per  100  Kilogrammes, 
English  Unities,  per  ton. 


Values. 


Pta»tre»,  Cents. 
0  40 

4  fr.  70  cents. 
£2     0   0=. 


According  to  yalue.  Specific  duties. 


20  per  ^-o 

Duties  ad  valorem. 

20  per  cent 

20  per  oent 


Piastret. 

0     38  cents. 

Specific  duties. 

0  fr.    94  cents. 

£0   8  0 


*  Macgrogor's  Progress  of  America,  Vol.  L,  p.  951. 

f  Documens  sur  lo  commerce  ezierieur,  Dec.  1844,  Paris.    ChUi  is  supposed  to  be  the 
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An  exploration  of  the  coal  beds  that  exist  so  abundanilj  in  Chili, 
and  the  other  republics  of  South  America,  has  been  made  by  some  of 
the  most  scientific  engineers,  miners,  and  geologists  of  that  continent 
The  account  so  far  given  by  them,  is  most  satisfactorr.  It  appean 
certain  that  these  countries  will  be  enabled  to  supply  themselYes  with 
fuel  of  a  superior  quality  to  the  wood  fuel.  Arrangements  are  nuk- 
ing for  working  some  of  these  mines,  and  for  constructing  a  railroad 
from  the  great  commercial  port  of  Valparaiso  to  the  capital  of  San- 
tiago, a  distance  of  about  135  milesi  We  await  the  reports  of  these 
scientific  investigators. 

Tertiary  or  Wood  Coal  Formation  of  the  Chilian  Coast — Taka- 
huanoy  Arauca,  Chiloe^  ^c. — In  making  arrangements  for  the  intro- 
duction of  the  South  Pacific  steam  navigation,  it  was  a  primary— 
indeed,  the  most  essential — point,  to  ascertain  the  existence  on  the 
west  coast  of  South  America,  of  a  combustible  suited  for  the  purposes 
of  steam.  That  a  certain  description  of  coal  prevailed  in  Talcahuano, 
36^  south  latitude  had  been  ascertained  several  years  previoaslj, 
although  its  properties  and  amount  remained  uninvestigated. 

In  1834,  Mr.  Wheelwright,  subsequently  superintendent  of  the 
company's  affairs  in  that  quarter,  made  a  voyage  to  the  port  of  Tal- 
cahuano and  obtained  samples  of  the  coal,  which,  on  experiment, 
seemed  adequate  to  the  object  required. 

In  January,  1841,  the  coast  between  Valparaiso  and  Talcahuano 
was  hastily  examined,  and  satisfactory  evidence  was  at  once  obtained 
as  to  the  presence  of  a  vast  continuous  strata  of  this  coal.  Previously 
to  this,  Mr.  Wheelwright  had  been  furnished  with  samples  of  a  de- 
scription of  anthracite,  from  the  Cordillera  of  the  Andes ;  probably 
from  the  metamorphic  secondary  strata  there ;  but  it  was  in  too  re- 
mote a  position  to  be  made  available.  He  also  received,  as  coal,  a 
mineral  pitch  or  asphaltum,  from  the  province  of  Piura. 

On  landing  at  Talcahuano,  Captain  Peacock  and  Mr.  W.  proceeded 
to  the  Moro,  a  range  of  hills  in  the  vicinity  of  the  town,  and  found 
seams  of  coal,  visible  in  the  broken  clifis.  Heretofore  this  fuel  had 
been  simply  taken  from  the  surface,  and  no  subterraneous  mining  had 
been  attempted.  This  work  was  now  commenced.  On  examining 
the  eastern  and  northern  sides  of  the  bay,  extensive  coal  strata  ap- 
peared ;  not  difi'ering,  it  was  judged,  from  that  which  had  been  ei- 
perimcnted  upon.  The  result  of  these  researches  appeared  to  demon- 
strate the  prevalence  of  continuous  coal  beds  along  that  entire  section 
of  Chilian  coast.  About  forty  labourers  were  set  to  work,  and  forty 
tons  of  coal  were  sent  to  Valparaiso  on  trial. 

In  order  to  ascertain  the  most  favourable  positions  for  a  mining 
establishment,  it  was  determined  to  explore  the  coast  of  Arauca,  and 
to  proceed  as  far  south  as  the  island  of  Chiloe,  which  extends  to 
south  latitude  43°  68'. 

Coal  mines  had  for  some  time  been  opened  near  Conception,  and 

only  American  State,  formerly  subject  to  Spain,  Trboso  commerco  baa  Increased,  since  the 
separation  from  the  mother  country. 
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had  already  become  a  considerable  article  of  trade  and  consumption 
at  Valparaiso. 

Captain  Fitzroj,  R.  N.,  found  it  in  great  abundance  at  the  mouth 
of  the  Laraquita,  where  it  was  also  subsequently  examined  by  Mr. 
W.  Its  appearance  was  sinular  to  that  of  Talcahuano ;  the  formation 
being  decidedly  the  same.  Seams  of  similar  coal  were  traceable, 
even  from  the  vessel,  in  the  cliffs  of  the  coast  along  which  the  steamer 
passed,  on  the  voyage ;  and  no  doubt  remained  of  the  continuity  of 
these  deposits,  to  a  ybtj  great  extent.  Passing  Aranca,  the  party 
proceeded  on  tp  Yaldivia,  and  up  the  river,  about  eighteen  miles,  to 
the  town.  Here  were  obtained  samples  of  the  same  kind  of  coal ; 
but  the  place  was  considered  too  distant  to  suit  the  reouired  purposes. 
On  arriving  at  Chiloe,  researches  were  commenced.  No  seam  of  coal 
was,  at  first,  observed  in  situ ;  although  large  pieces  were  picked  up ; 
indicating  its  existence  in  the  neighbourhood  of  San  Carlos. 

An  experiment  made  on  this  fuel,  during  this  exploring  excursion 
of  the  steamer  Peru,  showed  a  comparative  consumption  of  thirteen 
tons  of  English  coal  to  sixteen  tons  of  the  South  American ;  a  result 
which  was  considered  fully  satisfactory.  It  was  further  determined, 
that  the  influence  of  the  latter  upon  the  fire  bars  and  boilers  was 
favourable :  that  it  made  no  clinkers,  and  that  the  residuum  lay 
lightly  upon  the  bars,  without  adhering  in  the  slightest  degree.  On 
her  second  voyage,  the  Peru  steamed  fifteen  hundred  miles  with  this 
fuel;  which  fact  seems  calculated  to  set  at  rest  all  doubts  and  fears, 
as  to  its  practical  purposes.  The  seam  from  whence  this  supply  was 
derived,  has  a  floor,  composed  as  usual,  of  shale  or  indurated  clay — 
fire  clay — and  a  roof  of  carboniferous  sandstone.  About  five  thousand 
tons  were  mined,  at  an  expense  of  about  fifteen  shillings  =  $3.(55  per 
ton :  a  cost  which,  as  may  readily  be  supposed,  would  be  materially 
diminished  during  subsequent  operations,  and  by  later  improvements 
and  experience  in  the  manner  of  working. 

Already  this  Talcahuano  coal  has  been  worked  to  the  depth  of  more 
than  a  hundred  feet,  and,  at  the  last  report,  a  shaft  was  being  sunk 
to  reach  a  lower  seam  which  was  thought  to  be  of  a  more  firm  and 
compact  quality.  Machinery,  shops,  railroad,  mole,  and  breakwater 
have  been  constructed,  and  the  ships  of  the  company  were  employed 
in  transporting  the  coal.  Although  these  explorers  made  no  preten- 
sion to  geological  knowledge,  they  express  a  passing  opinion  of  ^'  the 
evidently  modem  formation"  of  this  coal.* 

In  1825,  Captain  Beechy,  R.  N.,  made  some  trial  of  this  fuel,  or 
rather  of  that  which  was  supplied  to  Conception ;  and,  as  we  were 
prepared  to  learn,  pronounced  it  to  be  of  inferior  quality,  and  fit  only 
for  the  forge.  He  states  that  the  beds  occur  in  a  red  $and$tone  for- 
mation, and  that  the  coal,  at  that  time,  sold  for  nine  dollars  a  ton.f 
The  correspondent  of  a  Boston  paper,  evidently  of  very  slender  scien- 
tific attainments,  describes  the  Talcahuano  c^ml  as  much  resembling 
the  English  canneL     Recently  its  cost,  including  the  ptitting  it  on 

•  Rep'/rt  on  tb't  Mifi««  *ffi4  fUm\  of  C')ill4,  hj  W.  Vfhi»\wf\$hi,  IMl 
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tard  th«  stohmers,  Iiab  been  only  ^2  50  per  ton ;  »  (^ 

'   OTer  tho  price  of  English  bituminoua  coal,  which  used  to  I 

,1  out  to  these  ports  at  $10.00  per  ton.     At  Penco,  near  \ 

M  incxhauatiblo  supply  of  similar  coal  is  now  attainable.* 

In  a  communication  in  Silliman's  Journal  from  Mr.  Wheelwrigte, 
prior  lo  the  report  to  which  we  have  adverted  above,  he  merely  adit 
>  (hat  the  coal  of  which  he  bad  miacd  several  thousand  toaa,  wu  of 
>'%xccl1eut  (luollty — a  phrase  of  universal  application — and  that,  "ia 
ifcct  the  wuolo  southern  country  is  nothing  but  a  mine  of  coal."t 
' .  Volume  I.  of  tho  Proceo<Hngs  of  the  Academy  of  Natural  Seiencei 
^^  FhiUdelphiii,  uontaius  a  description  of  a  specimen  of  the  Arauci 
rapili  bj  W.  II.  Johnson.  He  observes  that  "iit  external  appeanuce 
Dl'h  ttMurly  related  to  many  of  the  richest  bituminous  coaU  of  AniP~ 
^linand  Kur'ipe."  His  aualysia  appears  to  confirm  this  view;  for 
»(- kni'M  (iT  no  llL'tiiii- "liii-li  cijiilaius  such  an  amount  t>f  carbon  u 
thk;  beinx  no  Ion  thui  67.68  per  OMit.    lh»  gtmim  ftat  tt  Ai 

te  hM  to  be  ift  the  praviBoe  of  AivMiS  w^  wIm  MaiA  if  ^  » 
Ke  rmr."t 

FkovftnentJonnel  we  Me  Ae  IbBarwi^  till  Mil  rf  »aw 
ud  iilflniiTW  aiiM  of  bitniDiMi  eoel  kHHgbeM  iBmmmakU 
LetoeeiMUMfioM  bazbov  «■  Ae  MaA  eoufif  OOsibOTtH 
MOaa  MMtb  of  Ae  Hf«r  Bio  ffio.  irtkb  eatai  A*  ffinlti  «MMik 
ktttade  86*>  SG' MtoA,    The  ooel  b  nidteHlatVSattn. 

In  some  statementa  made  in  1845  ij  pimetieal  operaten  at  Ya%a- 
niso,  ve  obeerre  that  Aej  oomplain  that  Ae  eoal  of  tbk  eu— Uj  ■ 
not  adapted  for  copper  Bmelting,  "  in  as  modi  as  it  oontaiaa  too  uA 


ealpfanr  and  iron  ;"S  and  coal  for  that  pnrpoae  baa  beat  brosgbt  eoi 
firom  England,  at  enormous  expense.  The  twtiaiy  dqtoaits  of  CUte 
and  CoBc^tion  were  examined  by  Mr.  Darwin,  and  ara  deaeribed  H 


composed  of  beds  of  sandstone  and  earbonaceooa  abale  witboat  i 
bat  containing  many  silidfied  trunks  of  dieo^MODoaa  trees,  aal 
altematins  «iA  beds  of  lan.1|  In  lft44  tbve  vere  MHiMiJi  «f 
twenty  cou  lunee  open  in  the  neighboaibood  ttf  Omceptiom.^  Im 
l$4d  a  railroad  was  fffojected  from  Valpaniao  to  Saatiaga.  Tk 
plan  is  reoommended  en  accoont  of  Ae  scarcity  and  iiiliiMa  deei^ 
M«s  of  carbonic  fael,  arising  &oa  tbe  iasaSaeDt  nadBDoacMts  t» 
vwk  tbe  extensive  cml  beds  of  tbe  intwior.** 

The  reports,  in  1^46,  of  the  progrem  of  Takalnaae  eeal  ma^ 
are  not  eqaal  to  tbe  antidpated  resahs ;  bat  ve  are  at  Aa  aaae  tae 
iafonned  that  the  &o«A  Pacifc  Mming  Compaay,  ba¥ag  i  ■hsliiil 
Aeir  first  lunea,  bare  atrack  another  ncber  aeam,  vftaA  pnaHsa  ta 

•  B.'MM  *■»»■  l^K 

*  fwwuiwr  A«l.  Sai.  StiMH^  WHtli^liM.  Mtj  lik  lUL 

[  friri.li>pG*>l-S*fcL—*».T«LII,».ai.l«». 
^  X^<}((>  n>«a*r.  1541. 
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produce  more  coal  than  the  steamers  can  requirei     It  is  destined 
perhaps  to  similar  results. 

Importation  of  English  Coals  into  Chili. — ^In  the  year  1845, 
15,149,  in  1846,  8,864  tons. 

The  indiffinous  coal  in  the  vicinity  of  Conception,  still  continues 
an  object  of  research.  From  information  which  has  reached  us  from 
Valparaiso,  towards  the  close  of  1847,  it  appears  that  new  mines  are 
occasionally  opened  in  that  country.  At  Talcahuano,  a  new  seam  of 
four  andjk  half  feet  was  proved.  In  the  tide-way  of  Fence  they  are 
working  a  bed,  at  some  two  hundred  yards  from  the  beach,  and  have 
cut  in  vertical  depth,  ten  feet  without  passing  through  the  coal.  A 
third  seam  has  been  opened  at  Ferales,  on  the  road  to  Conception. 
Altogether,  they  speak  of  five  new  mines,  and  commend  the  quality, 
of  course  in  the  usual  manner. 


P,ATAGONIA. 

A  GREAT  southern  tertiary  formation  has  been  described  by  Mr.  C. 
Darwin,  forming  extensive  groups  on  both  sides  of  the  chain  of  the 
Andes.  These  appear  to  be  the  prolongation  of  the  series  which 
is  so  largely  displayed  in  Chili.  Mr.  Darwin  thinks  that  the  tertiary 
deposits  of  Patagonia  may  be  separated  into  distinct  periods,  as  they 
have  already  been  done  in  Europe,  and  subsequently  in  North  Ame- 
rica. In  S.  Lat.  50^,  and  elsewhere,  he  found  fossil  shells  of  this 
period,  with  bones  of  the  mastodon,  and  megatherium,  and  five  or  six 
other  quadrupeds.  Little  is  said  by  the  author  respecting  beds  of 
lignite,  which  are  so  abundant  in  higher  latitudes.*  We  are  not 
informed  whether  the  coal  range  on  the  eastern  flank  of  the  Andes 
corresponds  in  geological  age  with  that  on  the  western  side. 

Tertiary  Lignite  range  of  South  America. — From  the  evidence, 
incomplete  as  it  is,  which  has  been  adduced  in  the  foregoing  pages, 
it  will  be  seen  that  a  vast  belt  of  tertiary  deposits,  which  contain 
brown  coal  and  lignite,  occupies  the  larger  portion  of  the  countries 
bordering  upon  the  Pacific  Ocean,  from  N.  Lat.  10^  to  at  least  as 
low  down  as  S.  Lat.  60°.  The  intervals  to  which  our  information 
does  not  extend,  or  remain  as  matters  of  inference,  are  the  south- 
western portion  of  Colombia,  the  southern  part  of  Peru,  and  the 
northern  part  of  Chili ;  but  if  the  tertiary  strata  which  are  described 
as  flanking  the  Cordilleras  are  co-extensive  with  those  regions,  as  is 
generally  supposed,  the  whole  length  of  the  tertiary  range  is  scarcely 
short  of  that  of  the  entire  continent.     At  any  rate  we  think  we  do 

*  Prooeedings  GeoL  6oo.  of  London,  Vol.  IL,  211. 
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ability  in  suggesting  two  tLous&nd  five  Hnodred  miles 

"^ate  lengUi  of  the  tertiary  formation,  in  the  greater 

1   we  are  informed,  lignitea  a.bound.     Looking  to  the 

ent,  where  a  similar  Kone  has  been  tracc<l  for  nearly 

le  ai8Luuce,  and  following  tlio  same  range,  wo  cannot  but  le 

with  the  contemplation  of  this  extraordinary  development  of  a 

member  of  the  geological  series. 


■E^ 


EEPUBLIC   OF  LA  PLATA,  OR  AR6 
TINE  REPUBLIC. 

Uhtil  of  late  years  the  eiifltence  of  mineral  coal  in  La  Plata  had 
had  not  been  suapected,  nor  can  we,  even  now,  speak  with  certainty 
M  to  tliat  fact.  Along  the  Cordillera,  bituminous  shale  and  iodica- 
tfeos  of  coal  are  affirmed  to  be  abundant;  and  it  is  also  said  that 
thtn  arc  extensive  beds  of  coal  in  the  extreme  eoutb-west  angle  of 
the  ooftntry."  These  are  probably  not  older  than  the  tertiary  period, 
Ud  foMn  part  of  the  great  zone  of  that  formation  which  we  have 
already  indicated.  Mr.  Darwin  made  some  geological  examination 
of  this  part  of  the  Andes,  and  along  the  Rio  Kcgro,  between  the 
years  1 832  and  1835.  Ho  also  crossed  from  the  Rio  Negro  to  Buenos 
Ayres,  by  Sierra  de  la  Ventaaa,  a  chain  almost  unlmown  to  travd- 
lers.  The  tertiary  formation  occupies  a  vide  area  in  (he  sonUi-weft- 
tern  part  of  the  ooimtry.t 
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It  is  still  doubtful  as  to  the  presence  of  coal  here.  Specimens  of 
coal  were  exhibited  in  1845,  which  were  the  production  of  the  Isle  of 
Santa  Oatherina,  S.  Lat.  27^,  and  of  the  continental  part  of  the  pro- 
vince of  that  name.  The  examination  to  which  these  coals  have  been 
submitted,  appears  to  leaye  for  Brazil,  at  least  for  the  present,  small 
hope  of  drawing  from  her  own  soil  the  essential  combustibles  for  her 
steam  navigation  and  industrial  purposes.*  Much,  however,  remains 
to  be  effected  ere  we  can  arrive  at  a  knowledge  of  the  vast  regions  in 
the  interior  of  this  country.  This  may  vet  be  accomplished  in  the 
course  of  a  few  more  years.  An  English  company  has  been  formed 
to  establish  steam  navigation  up  the  Amazon  river  and  its  tributaries,^ 
to  form  settlements  and  to  commence  mining  operations.  The 
Amazon  river  alone  can  be  navigated  over  two  thousand  miles ;  and 
it  is  proposed  to  effect  a  junction  between  this  river  navigation  and  a 
railroad  to  Arica,  in  Peru.  This  object  is  patronized  by  the  govern- 
ments of  Brazil,  Bolivia,  Escuador,  and  Peru.t 

M.  Earsten  has  furnished  two  analyses  of  coals,  said  to  be  the 
production  of  Brazil.  We  give  the  results,  and  think  that  they,  or 
one  of  them,  may  have  been  derived  from  the  extreme  western  limi^i 
of  the  empire,  and  may  probably  belong  to  the  brown  coal  series. 


Specimen  1. 

Carbon,  57.90 

Volatile  matter,  40.50 

Ashes,  1.60 


100.00 


Specimen  2. 

Carbon,  88.10 

Volatile  matter,  83.50 
Ashes,  28.40 

100.00 


Specific  gravity,     1.289  Specific  gravity,    1.488 

A  small  quantity  of  coal  is  annually  imported  into  this  country 
from  England,  as  shown  in  the  following  table :  the  increase  of  late 
years  is  considerable. 


Yean. 

Tons. 

Declared 
value. 

Current  prices  per  ton  at 
Pemambnoo. 

• 

1831 
1833 
1840 
1842 
1844 
1845 

840 
1,863 

20,601 
30,038 

£0,718 

17,662 

9,607 

17,732 

Yean. 

French. 

Engliah. 

Par  ralue  of  £1  sterlinff  in 
London,  7  milreis,  117  rels  of 
Rio  Janeiro. 

1843 
1846 

/r.    ets. 
27     03 
21      62 

£   «.    d, 
110 
0  17    0 

*  Documens  snr  le  Commerce  exterienr,  1844-6. 
t  Mining  Journal  of  London,  Auguat  2d,  1846. 
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Value  of  coal  imported  from  Europe  into  Brazil,  and  entered  for 
consumption  in  the  financial  year  1842-3,  p&ying  an  import  duty  of 
five  per  cent. 

From  Great  Britain,  708,722  rials :  France,  6,087 :  Portugal,  804: 
Hanseatic  towns,  134,653 :  United  States,  6,881.  Total,  856,097 
rials. 

Lignite. — In  the  neighbourhood  of  Crato,  a  town  about  three 
hundred  miles  due  west  from  Femambuco,  within  the  limits  of  the 
cretaceous  formation,  a  bed  of  lignite  about  two  feet  thick  has  been 
described  bj  Mr.  Grardner.  An  enormous  area  of  rocks  of  the  chalk 
period,  according  to  this  trayeller,  exists  in  this  country.  '<  Between 
the  cretaceous  series  and  the  primary  stratified  rocks,  there  are  no 
traces  either  of  the  carboniferous  or  of  the  oolite  formations ;  nor  in 
any  part  of  Brazil  through  which  I  afterwards  travelled,  did  I  meet 
with  any  signs  of  them."  In  a  note  to  the  foregoing  paragraph,  the 
author  observes,  ^^  Dr.  Farigot  appears  to  have  found  coal  abund- 
antly in  the  island  of  Santa  Catherina,  in  the  south  part  of  Brazil."* 

This  latte^  gentleman  was  employed  by  the  government  to  make 
geological  surveys  in  the  province  of  Santa  Catherina,  with  especial 
reference  to  coal.  In  a  report  which  he  published  in  1841,  he  men- 
tions a  bed  of  coal  of  about  three  feet  in  thickness,  and  of  consider- 
able superficial  extent.  Dr.  Farigot,  also,  has  reported  upon  the 
existence  of  a  carboniferous  stratum,  which  is  from  twenty  to  thirty 
miles  in  breadth,  and  about  three  hundred  miles  in  length ;  runniug 
from  south  to  north  through  the  province.  The  best  vein  of  coal 
which  he  opened  he  designated  as  "Aa(f  hituminous :''  it  occurs 
between  thick  strata  of  the  hydrous  oxide  of  iron  and  bituminous 
schist,  t 

The  coal  which  Spix  and  Martins  informs  us  exists  near  Bahia,  Dr. 
Farigot  found  to  consist  of  beds  of  lignite,  and  Mr.  Gardner  thinks 
they  may  be  equivalent  to  those  which  he  found  at  Crato. 

♦  Gardner's  Travels  in  the  Interior  of  Brazil,  London,  1846,  p.  208. 
f  Macgregor's  Progress  of  America,  1847  j  Vol.  I.,  p.  1455. 
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Post-tertiary  lignites. — ^An  alluvial  belt,  thirty  or  forty  miles  wide, 
borders  the  coast  and  occupies  the  deltas  of  the  principal  rivers.  In 
a  thick  mass  of  variously  coloured  clays  beneath  the  diluvium,  are 
two  deposits  of  fallen  trees,  decayed  wood,  and  other  vegetable  mat- 
ter, in  a  semi-carbonized  state.  The  first  is  at  twelve  feet  below  the 
surface,  the  second  is  fifty  feet  below  the  surface,  and  is  twelve  feet 
thick.  This  clay  has  been  penetrated  to  the  depth  of  one  hundred 
and  forty-five  feet.  The  trees  are  recognized  to  be  of  the  same  spe- 
cies as  are  now  growing  in  the  vicinity,  and  called  couridas,  and  indi- 
cate two  or  three  distinct  epochs  and  levels  of  surface  on  which  they 
have  grown.* 

Coal  has  not,  we  believe,  been  discovered  in  this  vast,  but  little 
explored  country;  yet  it  seems  not  altogether  improbable  that  the 
coal  formation  may  yet  be  found  in  the  interior.  Sir  B.  Schomburg 
states  that  Maravacca,  near  the  Orinoco,  rises  to  eleven  thousand 
feet ;  and  Boraima,  the  culminating  point  of  the  iPacaraima  moun- 
tains, is  eight  thousand  feet  above  the  sea.  They  are  composed  of 
the  older  red  sandstone,  and  exhibit  mural  cliffs  one  thousand  and 
sixteen  hundred  feet  high.t 


FALKLAND   ISLANDS. 

S.  Lat.  51^  to  51^  30'.  Peat.  These  islands,  destitute  of  coal 
or  timber,  are  in  some  degree  compensated  by  their  extensive  fields 
of  peat,  which  vary  in  depth  from  two  to  four  feet.|  In  the  absence 
of  all  other  descriptions  of  fuel,  this  species  of  combustible  may,  at 
some  future  period,  be  of  great  service  to  the  inhabitants.  In  fact, 
even  now,  we  are  told  that  the  want  of  wood  is  abundantly  supplied 
by  the  peat,  which  is  found  in  every  part  of  this  group  of  islands,  and 
is  collected  with  very  little  labour.§ 

The  geological  features  of  these  islands  have  been  described  by 
Mr.  Darwin.ll 

•  Byam  Martin's  SUtUtioa  of  the  Coloniei  of  the  Britiih  Empire,  p.  120. 
Report  of  the  British  Ajsooiation,  for  1845. 
Hant's  Merohanta'  Magasine,  Febmary,  1842. 
Ifartin'fl  t^tati8tics  of  the  British  Colonies,  p.  144. 
Proeeedinga  OeoL  Soc  London,  March  25tii,  1849. 
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COMPRISING 

1.  CUBA. 

2.  JAMAICA. 

8.   POBTO  RICO. 

4.  BABBADOES. 

5.  QUADALOUPE. 

6.  ANTIGUA. 

7.  TBINIDAD. 

8.  GBEKADA. 

9.  ST.  LUCIE. 
10.   MADEIBA. 


At 
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ISLAND    OP    C U B A.— [Belonging  to  Spain.] 

Vicinity  of  Havana. — Bituminous  substance  called  Chapapotej 
AsphaUum  or  Solid  Bitumen. — Of  this  inflammable  mineral  suostance 
thef  e  are  many  varieties,  to  which  we  shall  refer  in  the  progress  of 
this  book.  Thej  differ  in  consistency,  from  a  thin  flaid  to  a  solid 
compact  mass,  with  conchoidal  fracture,  externally  resembling  coal, 
and  in  the  West  Indies,  not  unfrequently  mistaken  for  that  combus- 
tible. 

DtUch,  Jodenlym,  Portuguese^  Asphaito, 

r. .  ( Asphaltum,  Bussiany  Asfalt, 

*^'  \  Bitumen  Judaicum,  French^  Bitume. 

Italian^  Asfalto, 

These  comprehend  the  several  species  named  after  their  respective 
qualities,  Naphtha ;  Petroleum  ;  Maltha,  or  Sea-wax ;  Elastic  Bitu- 
men, or  Mineral  Caoutchouc  ;  Compact  Bitumen,  or  Asphaltum ; 
Mineral  Pitch ;  Bitumen  Candidum ;  Mineral  Oil,  the  Seneca  or 
Genesee  Oil  of  the  United  States. 

The  chapapote  of  Cuba,  commonly  called  coaly  is  worked  or  mined 
much  in  the  same  manner  as  the  latter  mineral,  and  appears  in 
several  positions  in  the  vicinity  of  Havana  and  Matanzas.  We  are 
enabled  to  speak  of  this  substance  from  personal  acquaintance  with 
the  localities.  In  the  Transactions  of  the  American  Philosophical 
Society,  Vol.  YI.  p.  191,  and  in  the  London  and  Edinburgh  Philo- 
sophical Magazine  of  March,  1837,  are  notices  of  a  vein  of  so  called 
**  bituminous  coal,"  near  Havana,  by  Richard  C.  Taylor.  We  refer 
to  our  original  notes  on  which  those  communications  were  based. 

Casualidad  Mine. — Situated  six  miles  from  the  city  of  Ouana- 
bacoa,  three  leagues  from  Havana,  and  two  miles  from  the  sea  or 
place  of  embarkation.  In  a  region  of  metamorphio  and  magnesian 
rocks,  of  which  the  most  prevalent  are  serpentines,  diorites,  and 
euphotides,  accompanied  by  veins  of  quarts,  ox  chalcedony,  and  often 
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of  oopper,  oeeon  the  iabstenee  denominated  ehaiMi^ote.  Lutaidrf 
a  eou  seam  in  the  formation  appropriate  to  that  mineral,  whioh  m 
had  been  invited  to  inspeet,  we  eaw  in  the  midst  of  these  stratiiii 
rooks,  tme  wed^formM  teins  there^  where  they  appear  at  thes» 
bee,  but  enlamng  downwards  to  the  breadth  or  thioknees  of  sefnl 
feet.  The  strike  of  the  Gasnalidad  yein  is  nearly  north  and 
oonforming  to  the  local  range  of  stratification,  althoii|^  the  {^ 
ranee  is  nearly  east  and  west,  followmg  the  direetion  of  the  ahai 
At  the  point  ezoarated  by  the  negro  workmen,  the  Tein  was  Ul 
bare,  to  the  width  and  depth  of  near  forty  feet,  eadh  wny ;  its  dha- 
raoter  being,  for  that  space,  fnlly  developed,  or  snffieiently  so  to  ensHi 
a  plan  and  section  to  be  oonstmeted.  At  the  outcrop  tiie  vem  ii 
scarcely  a  foot  thick,  but  at  the  depth  of  thirty  feet  it  is  enlargsd  to 
nine  feet,  descending  nearly  vertical^.  Thus,  at  the  rate  at  which 
it  continiied  to  increase,  in  tilie  short  wpth  proved,  itwaa  a&tieipalsd 
the  mass  beneath  must  acquire  enormous  magnitude.  Several  lateral 
branches  pass  upwards  from  the  main  von,  hoth  in  its  vertieal  sad 
longitudinal  direction,  all  apparently  ramU^fing  from  a  volamiBom 
mass  below.  Btriclly  speakmg,  the  soUd  bitumen  was  in  no  ease  sa- 
dosed  between  the  walls,  but  seemed  rather  to  occupy  fissurea  in  Ai 
andent  rocks,  and  cavities  larger  than  we  could  venture  to  apeenble 
upon.  The  outcrop  was  easily  traced  about  two  hundred  to  tkns 
hundred  yards,  but  beyond  this  no  effort  had  been  made  to  prove  As 
vein.  Imserably  inadequate  as  was  the  system  adoj^fced  for  the  ck- 
traction  of  this  coal,  we  could  not  but  infer  that  an  enormous  amomit 
of  this  substance  might  very  cheaply  be  obtained.  Under  the  manage- 
ment then  going  on,  all  the  water,  as  well  as  the  materials,  wu 
hoisted  up  by  hand,  in  small  vessels,  and  conveyed  to  a  distance  hj 
a  gang  of  negroes  ;  economy  in  labour  bein^  in  no  respect  consulted, 
and  no  kind  of  machinery,  not  even  a  windlass  or  wheelbarrow,  wss 
employed  in  the  so  called  mine. 

Li  regard  to  the  arrangement  of  the  matter  of  the  vein  itself^  ue 
noted,  that  the  asphaltum  was  disposed  in  horiaontal  laminsd,  what- 
ever  might  be  the  inclination  of  the  veins  or  branches ;  thus  essen- 
tially differing  from  the  usual  character  of  coal  Seams,  whose  lanuna* 
tion  is  always  parallel  to  the  direction  of  the  strata. 

An  analysis  was  made  by  Mr.  T.  G.  Glemson ;  the  result  is  as  fd- 
lows : — 

Carbon,  .  -  -  .  -  84.97 

Volatile  matter,  -  -  .  -  68.00 

Ashes  or  cinder,  -  -  -  -  2.03 

100.000 

Specific  gravity,  in  three  different  specimens,  1.142—1.189 — ^1.197. 
Streak — dark,  bistre  brown. 

Externally  it  is  of  a  deep  jet-black ;  having  the  horizontal  surfaces 
of  the  laminae  covered  with  curious  conchoidal  markings,  like  the  im- 
press of  a  seal  upon  black  wax.    These  impressions  are  marked  with 
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concentric,  or  rather  with  excentric  rings,  not  unlike  the  lines  of 
growth  on  the  flat  valves  or  upper  shells  of  some  hivalves.  They 
vary  greatly,  in  diameter,  from  only  half  an  inch,  to  a  foot. 

A  considerable  quantity  of  this  coal  or  asphalte  we  found  excavated 
and  stored ;  some  of  whic)i  had  been  employed  by  the  smiths  and 
workers  of  iron  in  Havana.  From  various  causes,  we  understand 
that  the  mine  has  b^en  prosecuted  very  feebly,  and  latterly  has  not 
been  in  operation ;  nor  do  the  proprietors  appear  to  have  a  ready 
market  for  the  material. 

Near  Havana. — We  see  it  annouiiced  that  a  combustible  similar  to 
that  we  have  described,  has  been  tried  by  the  Spanish  steam  frigates, 
and  had  been  pronounced  on  very  favourably.  The  analysis  is  as 
follows : — 

Carbon,   -  -  -  -  -  71.84 

Oxygen  and  hydrogen,    -  -  -  14.66 

Ashes  and  cinder,  -  >  -  13.50 

100.00 

From  the  great  amount  of  impurities  in  this  specimen,  we  presume 
that  it  was  derived  from  some  other  source  than  that  of  Casualidad 
mine. 

Six  leagues  from  the  mine  of  Casualidad,  towards  Mantanzas,  a 
body  of  chapapote  exists,  from  whence  a  few  tons  have  been  for- 
warded to  Philadelphia,  Liverpool,  and  London.  The  geology  of  the 
vicinity  is  of  a  corresponding  character  to  that  we  have  described.* 
The  chapapote  is,  however,  far  more  compact  and  solid  than  that  of 
the  Casualidad  vein.  It  emits,  when  rubbed,  an  agreeable  odour, 
resembling  that  of  amber.  It  is  very  pure,  free  from  all  extraneous 
matter ;  its  specific  gravity  is  greater  than  that  near  Havana,  and 
the  mineral  is  more  resinous  and  less  friable. 

There  can  be  no  doubt  but  this  is  an  admirable  combustible,  where 
much  flame  is  a  desideratum,  for  such  purposes  as  evaporation,  and 
for  heating  surfaces;  and  in  this  respect  it  must  be  superior  to  many 
descriptions  of  fuel  whose  proportion  of  volatile  matter  is  less.  For 
the  generation  of  steam,  for  boiling  or  concentrating  the  juice  of  the 
suffar  cane,  or  for  the  manufacture  of  gas,  this  flaming  coal  appears 
to  De  singularly  well  adapted.  In  other  respects  it  cannot,  of  course, 
compare  with  the  intense,  enduring,  and  concentrated  heat  of  anthra- 
cite. 

As  it  contains  no  sulphuret  of  iron,  the  gas  would  be  wholly  free 
from  any  deleterious  admixture.  The  chapapote  might  also  be  pro- 
fitably emploved  in  the  manufacturing  of  lamp-black.  For  domestic 
purposes  it  gives  out  far  too  much  smoke,  in  burning,  to  form  a  desi- 
rable fuel. 

Chapapote  near  Havana. — Other  positions,  in  the  neighbourhood 
of  the  principal  mine  of  this  substance,  shows  its  prevalence  in  the 

*  SiUiman's  AmexioAii  Joomal  of  Soiencey  1842. 
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country.  We  have  onrselves  examined  and  reported  upon  some  exct- 
vations,  at  two  leagues  from  Havana ;  but  thej  were  not  of  so  pro- 
mising a  character  as  at  the  Gasualidad  mine.'^ 

Mine  Frosperidad. — JPartido  de  San  Miguel. — A$phaUum. — Six 
miles  from  Havana,  on  the  road  to  Taposte. 

An  article  of  M.  Gastdles,  in  the  Diaria  de  la  Habana  of  1842, 
has  appeared  in  the  scientific  journals  of  the  United  States,  accom- 
panied by  the  analysis  last  quoted,  but  which  was  derived  fron 
another  source. 

The  substance  here  denominated  bituminous  coal,  is  of  the  two 
varieties  to  which  we  have  alluded,  and  is  developed  to  a  surprising 
extent.  Two  shafts  have  been  sunk  here,  forty-five  yards  apart  In 
the  principal  one  of  these,  the  coal  or  chapapote  was  reached  at  the 
depth  of  seven  yards,  and  continued  therein  to  the  depth  of  for^ 
yards — the  bottom  of  the  shaft.  From  the  four  sides  of  tUis  shatt 
four  straight  exploratory  galleries  have  been  conducted,  in  opposite 
directions,  thirty  yards  in  length ;  in  all  which  space  the  mass  of 
bitumen  continues  horizontally,  and  without  any  interruption.  At 
the  bottom  of  the  shaft,  or  of  the  forty  yards  above  mentioned, 
instead  of  driving  further  in  the  chapapote,  the  miners  proceeded  to 
bore  perpendicularly  down,  about  fifteen  yards  more; — always  in 
coal.  One  of  the  galleries  communicates  with  the  other  shaft,  forty- 
five  yards  distant,  still  continuing  entirely  in  coal.  At  four  hundred 
yards  from  the  principal  shaft,  a  third  pit  has  been  sunk,  which 
reaches  the  coal  at  the  depth  of  fourteen  yards. 

The  results  of  the  explorations  are  these.  In  the  small  space  in- 
dicated, a  body  of  coal,  asphaltum,  or  solid  bitumen,  is  thus  far 
proved  to  be  forty-eight  yards  [one  hundred  and  forty-four  feet]  per- 
pendicuhir,  and  more  than  one  hundred  and  eighty  feet  in  surface  or 
horizontal  extent :  that  is  to  say,  and  it  is  to  be  understood,  so  far 
only  as  had  been  bored  without  reaching  the  bottom.  The  mass  is 
spoken  of  as  almost  horizontal ;  but  its  true  form  cannot  satisfactorily 
be  ascertained  irom  the  foregoing  data,  and,  moreover,  the  position 
of  the  stratified  rocks  is  stated  to  be  almost  vertical. 

According  to  the  report  of  an  English  engineer,  this  is  one  of  the 
most  extraordinary  mines  in  the  world.  By  his  account,  which  how- 
ever is  not  particularly  intelligible,  the  upper  part  was  highly  charged 
with  bitumen,  and  was  convertible  into  good  coke.  The  lower  por- 
tion consisted  of  an  improved  quality,  being,  as  he  thinks,  less  bitu- 
minous and  much  more  compact.  A  railroad,  wo  understand,  has, 
of  late,  been  constructed  from  the  mine  to  the  port.f 

Punta  Icacaat, — The  existence  of  solid  bitumen  in  rocks,  near  the 
north  coast  of  Cuba,  not  far  from  Mantanzas,  was  known  to  the  cele- 
brated Von  Humboldt.  This  mass,  he  observes,  reminds  us  of  the 
asphaltum  of  Valorbe,  in  the  Jura  Limestone.J 

^  Philosophical  Magazine,  R.  C.  T.,  March,  1837,  and  Transactions  American  Philofo- 
phicnl  Suoicty. 

t  Mining  Kcvicw,  October.  1840,  p.  7C.     Also  SiUiman's  Journal  of  Science,  for  1842. 
X  lissai  Tolitiquo  sur  I'IbIo  de  Cuba. 
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Something  of  the  same  kind  also  occurs  at  Fay  de  la  Ldge  in 
France. 

AsphaUum,  in  yarions  degrees  of  density,  occurs  amons  the  ser- 
pentine and  magnesian  rocks  at  other  points  on  the  Island  of  Cuba 
than  those  we  have  indicated.  From  th^  direct  observations  that  we 
have  been  enabled  to  make,  it  seems  very  probable  that  all  the  bitu- 
minous matters,  whether  known  under  the  names  of  Chapapote ;  As- 
phalte ;  Mineral  Pitch ;  Petroleum ;  mastic  bitumen ;  liquid  or  fixed 
bitumen,  and  other  terms, — simple  varieties  of  the  same  mineral  sub- 
stance, appear  at  the  surface,  at  the  points  of  fracture  in  the  dis- 
turbed and  metamorphio  regions.  In  other  words,  ^^  in  the  centres 
of  dislocation  of  the  beds."* 

Petroleum. — Springs  are  abundant  near  Havana,  rising  from  fis- 
sures in  the  serpentine  rocks  at  Ouanabacoa,  and  have  been  known 
for  two  centuries  at  least.  In  fact,  the  whole  country  is  impregnated 
with  bituminous  matter,  to  a  surprising  degree.  Even  the  soUd  quartz, 
the  serpentine  rocks,  and  the  veins  of  Chalcedony,  have  cells  and 
cavities  filled  with  liquid  pitch ;  and  the  air  is  scented  with  it,  when 
these  rocks  are  broken  by  the  blows  of  a  hammer.  In  this  respect 
it  resembles  the  mineral  pitch  found  filling  the  cavities  of  Chalcedony 
and  calc-spar,  in  Bussia.f 

Even  in  the  bay  of  Havana,  the  shore,  at  low  water,  abounds  with 
asphalte  and  bituminous  shales,  in  suflScient  quantity  for  the  paying 
of  vessels,  as  a  substitute  for  tar.  It  is  stated  that,  in  buccaneering 
times,  signals  used  to  be  made,  by  firing  masses  of  this  chapapote, 
whose  dense  columns  of  smoke  could  be  recognized  at  great  distances, 
and  served  as  siraals  to  vessels  at  sea. 

It  is  piatter  of  history  that  Havana  was  originally  named,  by  the 
early  visitors  and  settlers,  Carine; — "for  there  we  careened  our 
ships,  and  we  pitched  them  with  the  natural  tar  which  we  found  lying 
in  abundance  upon  the  shores  of  this  beautiful  bay.''| 

Petroleum  leaks  out  in  some,  indeed  in  numberless,  places,  in  this 
delightful  island,  from  amidst  the  fissures  of  the  serpentine,  and  per- 
liaps  has  deeply  seated  sources.  We  are  acquainted  with  abundant 
springs  of  petroleum  between  Holguin  and  Mayari,  in  the  eastern 
part  of  the  island,  and  also  possess  notices  of  others  in  the  direction 
of  Santiago  de  Cuba.§ 

In  fact,  the  entire  chain  of  the  West  India  and  Windward  islands 
present  similar  phenomena  of  petroleum  springs,  beds  or  veins  of 
asphaltum,  and  accumulations  of  mineral  pitch,  and  traces  of  meta- 
morphio and  volcanic  rocks,  in  great  abundance. 

M.  Bousingault,  in  a  dissertation  on  the  bitumens  of  France,  re- 
marks that  the  only  contradictory  fact  opposed  to  his  conclusion  that 
the  geological  position  of  mineral  pitch  is  in  formations  referable  to 
the  supercretaceous  group,  is  that  given  by  M.  de  Humboldt,  who 

•  Office  de  Publioite. 

Allan's  Manaal  of  Mineralogy,  p.  291. 

Early  history  of  Caba. 

Esiai  Politique  sor  Tlsle  de  Cuba. 
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saw  at  Panta  d'Araja,  on  the  coast  of  CarracaSy  petrolemii  Mmg 
from  mica  slate.  To  these  exceptions  might  be  added  many  mm; 
for  we  have  seen  in  the  greater  part  of  the  larger  islands  of  the  Vert 
India  chain,  that  petroleum,  mineral  pitch,  and  asphaltam,  in  Taim 
degrees  of  solidity,  appear  between  the  fissnres  of  ancient  roeka,  pv* 
tlcolarlj  of  the  magnesian  class,  serpentine,  eaphotide,  &e.,  aod  it 
regions  where  no  sapercretaceous  rocks  occur,  in  their  neighbourhooi 
So  also,  in  Europe,  bitumen  occurs  in  older  formations^  from  the  onl 
measures  down  to  granite. 

The  chemical  results  of  these  inquiries,  however,  are  these  :~Tliit 
fflutinous  bitumens  are  mixtures  of  two  substances,  which  we  ea 
isolate.  One  of  these  principles  is  solid  and  fixed,  and  in  its  natnn 
approaches  to  asphalt.  The  other  is  liquid,  oily  and  volatile,  and 
resembles  petroleum  in  some  of  its  properties.* 

Vegetabk  remains  in  Tufa. — The  recent  calcareous  tufa  deposits, 
80  common  in  the  north-eastern  portions  of  Cuba,  contain  vast  qmn- 
tities  of  vegetable  oasts,  impressions  of  stems  and  leaves,  and  seeda 
of  plants,  such  as  abound  in  the  vicinitv  at  the  present  time.t  We 
have  collected  abundant  specimens  of  these,  at  the  base  of  the  meU- 
morphic  limestone  range  of  mountains  on  each  side  of  Gibara. 

SHIPMENTS  OF  GOAL  FROM  GREAT  BRITAIK  TO  THB   WEST  HTDIIS. 

The  trade  in  coals  from  Great  Britain  to  the  West  Indies  is  limited. 
Thej  are  partly  required  for  furnaces,  but  the  principal  qaantit]r 
consists  of  a  particular  description  of  coal  for  steam  purposes,  under 
contract  with  the  British  government,  and  is  a  trade  of  comparatiTiely 
recent  origin. 

The  government  stations  are  Jamaica,  Antigua,  and  Barbadoes, 
and  some  coals  go  to  St.  Thomas's.  The  average  price  of  the  coals 
there  is  about  45*.  to  47«.  per  ton,  [  =  $10.90  to  511.40,]  according 
to  the  demand.  They  have  been  freighted  from  London,  costing  20#. 
per  ton  there.  The  freight  from  Newcastle  to  the  West  Indies  is 
27«.  6d.  to  30«.t 

English  Bituminous  coal  imported  into  the  British  West  Indie^ 
—In  1831,  48,536  tons;  1832,  43,980;  1840,  82,564;  1841, 
71,311;  1844,  77,338;  1845,  102,339. 

British  coals  imported  into  the  Foreign  West  Indies. — In  184L 
26,592  tons ;  1845,  22,154. 

In  the  West  Indies  the  price  of  coal  varies  from  45«.  to  47«.  per 
ton,  for  government  contracts ;  it  has  been  occasionally  much  higher. 

Spanish  tariff  on  coal  imported — valuation  ?3.76  per  ton.  Duty, 
32J  per  cwt. 

The  importations  of  copper  ore  from  Santiago,  and  other  ports  of 
Cuba,  constitute  a  very  considerable  portion  of  the  trade  of  Swansea. 

•  IMiiloMophicnl  Magasine,  1837. 

iTnuis.  Ainer.  Phil.  Society,  Vol.  IX.,  p.  210. 
KviiloiuH)  on  the  Coal  Trade  of  London,  in  183S,  p.  104. 
Offloial  Tabios  of  Revenue,  Commeroe  and  Population. 
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The  ships  employed  in  this  trade  are  from  800  to  500  tons  burden. 
The  chief  back  freight  for  these  ships  is  Welsh  coal.  It  was  feared 
by  the  shippers  of  this  Welsh  coal  that  the  discovery  of  a  supposed 
bituminous  coal,  of  high  value,  at  more  than  one  point,  within  a  few 
miles  of  a  shipping  port  of  the  island  of  Cuba  itself,  would  materially 
diminish,  if  not  entirely  cut  off,  the  market  for  the  supply  of  the 
free-burning  coals  of  South  Wales.*  Owing,  however,  to  other  cir- 
cumstances, rather  than  to  any  deficiency  in  the  quality  of  the  Cuba 
asphaltum,  there  has  not,  at  present,  been  experienced  any  change 
in  the  importation  of  foreign  coals ;  but  the  demand  in  a  tropical 
climate  can  never,  we  think,  for  obvious  reasons,  be  very  extensive. 


II.    JAMAIC A.— [Great  Britain.] 

I 

Three  or  four  thin  seams  of  true  coal,  embedded  in  shale,  were  des- 
cribed in  1825,  by  Sir  Henry  De  la  Beche,  near  the  north-eastern 
extremity  of  the  island.f  None  of  these  beds  were  in  sufficient  thick- 
ness to  constitute  a  profitable  or  workable  coal  stratum.  It  appears, 
■also,  that  bituminous  coal  exists  on  the  other,  or  south  side  of  the 
island,  within  ten  miles  of  Kingston.  It  burns  with  a  clear,  bright 
flame,  and  is  said  to  be  good ;  but  the  thickness  of  the  seam  there  is 
not  mentioned.! 

Island  Tariff. — On  coals,  [except  those  for  the  Royal  Mail  Com- 
pany,] 6(2.  per  ton ;  duties  under  the  British  act,  1842,  4  per  cent. 


III.    PORTO    RICO.— [Spain.] 

In  the  returns  of  exports  from  this  Spanish  island,  coals  are  men- 
tioned.    We  possess  no  further  information. 

*  RemoDstratiTO  to  Sir  Robert  Peel,  March,  1842. 

t  Trans.  Gcol.  Society  of  London,  Vol.  IL,  second  series,  p.  143. 

X  Mining  Journal,  London,  April,  1837. 
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lY.   BABBAPOSS.— [€hBiATBBnAiir.][, 

Oomwiet  NtaffMH  or  aqilmlte  aboimdl  hara^  u  in  ntffmt  oUmt 
W«it  indift  Idandi.  In  this,  it  0iipplie0|  in  a  fgemA  measure^  tip 
plaoe  of  ooaL  Dr.  Wilkins  haa  paDlished  tome  **  obaerrationa,  m 
thegreen  mineral  nmhiha  of  Barlmdoes.'* 

The  ealcareous  rooks  here  are  frequently  impregnated  with  faifa- 
men.  There  is  a  p$iroUum  or  bnnung  ipringy  at  St.  Andrew's 
parish.  It  ffoes  by  the  name  of  green  tar,  and  often  sapplies  the 
want  of  pitch  and  lamp  oiL* 

Tariff  on  Cbolt .t«-<lolonial  daty  on  ooal  imported,  2t.  per  ton. 
drown  tbreiffn  dntgr^  SO  per  cent. 

MaUf  1845.— It  is  announced  that  some  *^  Tory  sapeiior  ooal'*  hu 
been  oiscoTered  on  Gtoto  Plantation  estate,  ^  and  Tarioos  parts  of 
the  island,  which,  for  plantation  purposes,  is  considered  fbUy  eqjul 
to  the  imported  Bn^wi  ooaL"  ^Riis  substance  may,  perhaps,  be  the 
solid  bitumen  mr  asphalts  abo^e  alluded  to. 

We  have  recently  seen  an  anidysis  of  this  bituminous  ooal  by  Mr. 
Herapath,  as  follows.  We  place  by  its  side  in  another  oolumn,  the 
analysis  of  the  Cuba  ohapapote,  wnereby  the  analogy  of  the  two  is 
satisfactorily  shown : — 

BarbadoM.        Oabft. 

Bitumen,  resolvable  by  heat  into  tar  and  gas,  61.60  63.00 
Coke,  or  Carbon,  ....  86.90  84.9T 
Ashes,  (no  sulphur,)  -  -  -  -       1.50  2.08 

Total,       ....   100.00     100.00 

Mr.  H.  observes,  that  ^'  the  large  proportion  of  bitumen,  in  pro- 
portion to  the  carbon,  will  prevent  this  coal  from  being  used  as  com- 
mon fuel,  unless  it  be  mixed  with  some  substance  more  fixed  in  the 
fire.  Hard  charcoal,  more  refractory  coal,  and  even  perhaps  earthy 
substances,  would  be  beneficial.  It  could  be  employed  in  the  pro- 
duction of  gas,  of  which  it  would  furnish  a  large  quantity,  and  of  a 
very  rich  quality,  even  exceeding  that  of  cannel  coal — the  best  for 
that  purpose  hitherto  known." 

The  Chairman  of  the  Barbadoes  Bailway  has  announced  that  the 

feological  formation  of  the  Scotland  district  of  the  island,  whidi  he 
ad  opportunities  to  inspect,  leaves  little  doubt  that  it  contains  coal 
measures  to  a  great  extent. 
The  Barbadoes  Standard  confirms  the  above,  and  states  that  the 

•  Dr.  Skey  in  Geol.  Trani.,  Vol.  IIL,  1816. 
t  Mining  Jonmal,  Janiuuj  2ith,  18i0. 
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result  of  a  scientific  examination  of  the  parishes  of  St.  Andrew  and 
St.  Joseph,  leads  tb  the  confident  belief  of  the  existence  of  useful 
coal.  This  combustible,  it  is  stated,  is  difierent  from  that  bituminous 
substance  so  lon^  in  use  in  Barbadoes,  of  which  the  analysis  of  Mr. 
Herapath  is  fiinushed  in  a  preceding  paragraph.* 


GUADALOUP  E.— [Peance.] 

Contains  a  volcano,  rising  five  thousand  five  hundred  feet  above 
the  sea.  It  has  no  regular  crater,  but  smoke  issues  out  of  three  or 
four  difierent  spots.  Ifot  far  from  the  shore,  south-west  of  the  vol- 
cano, is  a  place  in  the  sea  which  sends  up  boiling  hot  water. 


A  N  T I G  U  A.— [Great  Britain.] 

Although- somewhat  celebrated  for  the  abundance  of  petrified  ter- 
tiary wood  that  it  contains,  specimens  of  which,  when  polished,  are 
exceedingly  beautiful,  it  does  not  appear  that  coal  has  yet  been  dis- 
covered within  the  limits  of  the  island.t 

The  monocotyledonous  structure  of  the  stems  of  palms  is  beauti- 
fully preserved  in  these  lignites,  and  no  examples  surpass  them  in 
beauty  and  interest.^ 

Four  distinct  species  of  fossil  palm  occur  in  the  pliocene  tertiary 
of  the  island  of  Antigua.§ 


•  Mining  Joornal,  Februxy  lith,  18i0. 
Dr.  Nngent 

Mantell's  Medala  of  Creation,  VoL  L,  p.  70. 
ProfoMor  Unger. 
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T  B  IN  ID  A  D.— [N>«^  Gravadi.] 

Thb  pUeh  Uke^  lago^n^  Iwsiny  or  plain,  [for  it  liss  been  oaDed  Ij 
ill  these  epi AetBy]  is  sidSeieiiily  ranarkabie  to  reqinre  notiee  in  ov 
fisli  of -depoeitf  or  aeenmoktidnB  of  UtnnunoQS  sobetuieeB.  It  is 
described  as  three  mileB  in  drenmferenoe ;  bnt  its  de^  is  unknown, 
beinff  ineapaUe  of  admeasurement.  This  sabstanee  is  need  {or  lay- 
ing Uie  bottoms  of  sUps,  and  probably  differs  little,  ezee]^  in  densitf, 
frmn  the  chap^K>te  ol:  Coba.  We  may  not  greatllj  err,  if  ire  ascribe 
them  to  a  oommon  origin.* 

The  pitch  lake  of  Kbiidad  is,  perhaps  the  most  remarlmble  loca^ 
•of  kspbaltnm  in  the  world.  It  occupies  the  hisbest  land  in  the  idano, 
and  emits  a  strong  smell,  sentJMs  o^  ten  fimst  cKstowet.  Its  first 
i^pearance  is  that  of  a  lake  of  water;  but  when  riewed  more  nearly 
it  seems  to  be  a  snr&ce  of  glass.  In  bot  weather,  its  sorfoce  liqoi- 
fies  to  die  depth  of  an  inch,  and  it  cannot  then  be  walked  upon.  The 
geological  data  in  the  ridnitr  exhibit  traces  of  geological  mgesacrrz 
and  not  only  in  die  lake  itself,  but  in  the  neighbourhood,  are  seen  holes 
and  fissures,  sometimes  containing  liquid  bitumen.t  Inures  of  mat 
length,  from  four  to  six  feet  wide,  traverse  the  surface  of  this  lake  in 
every  direction,  and  are  generally  filled  with  water.  The  consis- 
tence and  general  appearance  of  the  ^phalte  is  that  of  pit-coal; 
only  the  colour  is  rather  grayer.  It  is  very  brittle,  and  breaks  into 
small  cellular,  glassy  fragments.  Some  of  the  more  elevated  parts  of 
the  surface  are  covered  with  thin  brittle  scoria. 

We  know  not  if  any  practical  employment  of  a  mineral  substance, 
here  so  astonishingly  abundant,  has  yet  been  suggested  or  undov 
taken,  on  an  extensive  scale.  It  surely  was  not  placed  there  in  vam. 
Beside  the  purpose  above  mentioned,  that  of  paying  ships,  and 
thereby  protecting  them  from  that  pest  of  the  West  IncUan  seas,  the 
teredo^  or  borer,  it  is  capable  of  being  used  as  an  ordinary  varnish, 
and  in  a  variety  of  minor  matters.^ 

It  has  been  attempted  to  apply  the  asphaltum,  brought  from  this 
lagoon,  to  the  same  objects  as  pitch  and  tar;  but  it  is  found  to 
re<][uire  so  large  an  admixture  of  oil  that  it  becomes  too  expensive. 
If  it  could  be  economically  applied,  Trinidad  might  furnish  abundant 
supplies  for  the  whole  world.§ 

Petroleum. — South  of  Cape  de  la  Brea  is  a  submarine  volcano, 
which  occasionally  boils  up  and  discharges  a  quantity  of  petroleum. 

*  Allan's  Manual  of  Mineralogy,  art  Bitumen. 

JDt,  Ure'a  Dictionary  of  Arts,  Ao, 
Essay  on  Bitumon ;  its  uses  in  remote  ages,  and  its  reTiral  in  modem  times,  and  appli- 
eability  to  Tarions  purposes,  1839. 
{  Trinidad  Almanac  for  1840.  •  App.  o.  4. 
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Another  occurs  on  the  east  side  of  the  island,  which  throws  np  on  the 
shore  masses  of  bitumen,  black  and  brilliant  as  jet. 

Coal. — Schistose  plumbago  has  been  discovered  in  Trinidad,  and 
near  it  is  a  mine  of  coal,  about  five  miles  from  the  sea-shore.*  We 
have  seen  no  details. 

Lignite. — ^Mr.  Link  has  made  microscopical  observations  on  some 
lignites  from  Trinidad,  and  has  recognized  therein  the  structure  of  the 
wood  of  the  palm.f 


G  R  E  N  A  D  A.— [Great  Britain.] 

We  have  not  heard  of  the  discovery  of  coal  beds,  but  it  is  reported 
by  Dr.  Simpson  that  the  red  secondary  sandstone  of  this  island  con- 
tains vegetable  fossils ;  such  as  the  leaves  and  stalks  of  plants.^ 


ST.  LU C I E.— [Great  Britain.] 

In  corroboration  of  the  geological  evidence,  so  frequently,  and  we 
may  even  say  so  universally  presented,  that  the  entire  group  or  range 
of  the  Antilles,  from  Trinidad  to  Cuba,  has  been,  froQi  time  to  time, 
subjected  to  volcanic  influence,  which  is  occasionally  felt  even  at  the 
present  day,  we  add  here,  that  this  island  yet  contains  an  active 
volcano.  Its  summit  is  more  than  four  thousand  feet  above  the  sea 
level,  and  within  its  crater  are  several  depressions,  filed  with  boiling 
water  and  mud.  From  one  of  these  rises,  at  invervals,  a  column  of 
smoke.  The  last  eruption  of  this  volcano,  of  which  we  have  any 
information,  took  place  in  1812.§ 

•  MartiD's  Statistics  of  the  British  Colonies,  p.  26. 
t  Annales  des  Mines,  tome  XYIL,  p.  675. 
I  Martin's  Statistics  of  the  British  Colonies,  p.  43. 
I  Geography  of  America  and  the  West  Indies,  p.  20. 
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ows  co&l  or  lignite  occurs  on  the  north  side  of  the  island,  on 
uanks  of  one  of  the  tributoricB  of  the  St,  George.     Professor 
istono  considers  it  to  be  the  dried  relict  of  an  ancient  peat  hog, 
1  that  its  lustre,  compactness,  and  rhombodial  fracture,  are  due  to 
J  action  of  the  basalt  which  oyerlyes  it.     An  analysis  gave 
Carbon,  .....     60.70 

Hydrogen,      .....       5.82 
Oxygen  and  nitrogen,  ...     83.48 

100.00 

and  20.05  of  ash.  This  is  the  organic  conBtitution  of  true  peat ;  but 
no  peat  exists  at  present  in  Madeira,  nor  has  heen  noticed  bo  near 
the  equator.  It  is  suggested,  therefore,  that  this  deposit  may  indi- 
cate a  former  colder  climate  in  that  latitude. 


i 


SUMMARY 


or   THB 


COAL-FIELDS    OF    THE    WORLD, 


A  tiAtfi  English  paper  estimates  the  annual  produce  of  coal  in 
Europe  as  follows  :— 

Tons. 

British  Islands,             ....  37,000,000 

Belgium,           .....  5,000,000 

France,             .....  4,200,000 

Prussia,             .....  3,500,000 

Austria,            .....  700,000 

Spain, 650,000 

50,960,000 

The  produce  of  coal  in  British  America,  amount  not  ascertained. 

United  States,  1853— 

Pennsylvania,  anthracite  and  bituminous,  7,000,000 

Maryland,     -  -  -  -  -      '  533,980 

Other  States  not  ascertained. 

For  the  area  of  the  coal-fields  in  Europe  and  America,  see  Intro- 
duction, p.  28. 

In  Russia,  on  the  northern  shores  of  the  Black  sea,  bituminous 
coal  (brown)  has  been  found  in  abundance.  The  richest  Russian 
coal-field  is  on  the  shores  of  the  sea  of  Azof,  between  the  Dnieper 
and  Donetz  rivers ;  it  is  said  to  be  equal  in  quality  to  the  best  Eng- 
lish, and  may  be  delivered  at  a  port  on  the  Dnieper  or  Don  rivers, 
for  about  48.  to  5^.  per  ton. 

A  section  of  the  works  at  Lissitchia  and  at  Balkia,  on  the  Donetz, 
shows  that,  in  a  depth  of  900  feet,  there  are  12  seams  of  coal,  the 
united  thickness  of  which  amounts  to  30  feet.* 

•  Bulletin  do  la  Soei6i6  G^ologique  de  France,  138,  p.  237,  from  let  edition  of  Taylor^i 
StatiitioB  on  Coal. 


688  BUIOCAST. 

The  eudtal  inyetted  in  the  British  ooel  tnde  is  estimated  aft 
jeiOyOOOyOOO,  end  the  Tilne  at  the  sumth  of^the  pit,  ^610,000,000. 
At  the  points  of  oonsomption,  indnding  expenses  of  traoqKxrtatioa 
and  other  oharges,  the  ooet  is  said  to  be  J620,000,000«  For  the  sup- 
ply of  London  alone,  8,687,878  tons  of  ooal  are  required  for  man*- 
motoring  and  domestio  purposes ;  the  ooasting  vessels  oonyeyed,  in 
1850,  upwards  of  9.860,000  tons  to  various  po^  in  the  United  Euu(- 
dom,  and  8,860,000  tons  were  exported  to  xoreign  eountries  and  tb 
British  possessbns.  The  number  of  persons  employed  in  mining  the 
ooal  was  120,000.* 

Goal  is  reported  to  have  been  found  on  the  NUe^  near  Assuan. 
The  first  vein,  six  feet  thiek,  is  100  feet  below  tiie  suriBMse.  The 
seoond  is  deeper,  8  feet  thick,  and  of  excellent  qualitj.f  It  is  also 
said  to  be  found  in  various  parts  of  Africa  and  Asia. 

In  China,  there  is  evidence  that  there  exists  several  varieties  of 
coal — tertiajry,  or  brown  coal,  bituminous  of  various  kinds,  cannd 
coal  and  anthracite ;  all  of  which  have  been  in  use  for  ages  for  domes- 
tic purposes,  and  in  the  manufacture  of  iron  and  other  metals  in  thii 
remarkable  country. 

There  is  also  abundance  of  coal  in  Australia  and  New  Zealand, 
besides  various  other  localities. 

We  have  taken  the  liberty  of  quoting  from  a  work  just  published^ 
the  following  Table  of  the  amount  of  Iron  produced  at  die  present 
time,  1854,  m  Europe  and  United  States. 

Tou. 

Russian  Empire,     -            -            -            -  200,000 

Sweden  and  Norway,          ...  155,000 

Great  BritaiD,        ...            -  8,000,000 

Belgium,    -----  800,000 

Prussia,      -----  150,000 

Saxony,      -            -            -            .            .  7,000 

Austrian  Empire,   ....  225,000 

Rest  of  Germany,                -            -            -  100,000 

Switzerland,            -            -            -            .  15,000 

France,      -----  600,000 

Spain,        -----  25,000 

United  States  of  America,              -            -  1,000,000 

♦  English  Paper,  1863. 

t  AtheDffiam,  February  10th,  1849. 

%  Whitney's  MotaUio  Wealth  of  the  United  States. 


MONEY,  WEIGHTS  AND  MEASURES, 


GREAT  BRITAIN. 

Money ^  Weights^  Measures. 

Gold. — The  standard  gold  sovereign  containing  l-12th  alloy,  weighs 
123.274  grains. 

1  lb.  troy  of  this  standard  gold,  computed  at  £&.  17.  10^  per  oz., 
is  coined  into  46.74  sovereigns  =  £46.  14.  6.  No  duty  is  charged 
on  its  coinage. 

Value  of  the  sovereigns  in  the  United  StiEites  currency  =  $4  83c. 
8m. 

Silver. — The  standard  silver  contains  18-240ths  alloy. 

1  lb.  of  this  silver  is  coined  into  66  shillings,  of  which  4  are  taken 
as  seiffnorage,  or  mint  duty;  nearly  6  per  cent.  Value  per  lb.  stand- 
ard £3.  6.  0.     Each  shilling  contains  87.27  grains  standard. 

1  lb.  troy  of  the  same  silver  is  coined  into  32  Company's  Rupees, 
of  which  2  per  cent,  are  taken  as  mint  duty. 

Copper  is  valued  at  <£224  per  ton  =  24  pence  to  the  pound  avoir- 
dupois. 

Comparative  Currencies. 

English.  French.       United  SUtei. 

e.  d.  franc  ct       doUar  e. 

Spanish  Piastre,                      4  4^  6  43  1.05 

Prussian  Rix  dollar,  3  0  0.72 

United  States  dollar,  49. 16(;ee.,  4  1^  6  18  1.00 

Hindostan,  Sicca  Rupee,  2  0  0.48 

French,  Franc,                         0  9  69  1  00  0.19.3 

English,  Shilling,                     1  1  16  0.24 

Weights. 

1  lb.  avoirdupois,  =  453.544  Grammes  of  France  =  0.97  lb.  of 
Berlin. 
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112  Ibfl.  as  1  ewt  of  whieh  20  ewt  maJni  1  ton  =  2840  Bml 
EMiish  =  1  qmntal  Engl. 

I  English  ton  =  10.lliS6  metrioal  qidnteli,  or  1,015  Kilogninnwi 
of  France. 

1  Kilommme  nmial  of  Fnuioe  is  20.  8oi.  4MwC  arardinKmL 

1  metnoal  quintal  of  France  is  820  Ik.  English  =  100  Oo- 
ffranunes. 

Weight  of  1  Newoasde  ohaldron  of  coals,  2,675  Fr.  ESog.  =  2 
tons  and  18  cwt.  EngL 

Wdght  of  1  Last  about  81  toni^  =  99.54  cobio  feet* 

26|  owt.  was  the  legal  w^ht,  by  act  of  Burlt  1881,  of  1  London 
chaldron  of  coals. 

58  cwt.  1  Newcastle  chaldron. 

1  barrel  of  meat  =  200  lbs.,  1  tierce  of  do.  =  804  lbs. 

I  sack  of  flonr  =  880  Iba. 

Mea9ur$i  ^  CapMeUjf  €md  SMkUijf. 


1  English  Winchester  boshel  contains  2150.42  inches  =  85.286 
French  Litres. 

1  English  Lnperial  boshel  contains  2218  inches,  w^hing  80  lbs. 
of  water. 

2.84  English  yHnchester  bushels  =  ^  cobio  feet  =  22  impttrisl 
gallons  =  1  hectolitre. 

261  English  bushels  to  1  ton,  when  dry. 

1  English  bushel  weighs  84  or  85  lbs. 

1  ton  =  252  imperial  gallons. 

On  the  old  $j/9tem  of  ielling  ooaU  by  meoiure. 

1  sack  of  coals      -  -  -  -  =8  bushels. 

Ivat  -  -  -  -  -  =8  sacks. 

( 11  sacks. 
1  heaped  London  chaldron  -  -  <  36  bushels. 

(^  4  vats. 
21  chaldrons  -  -  -  -  =1  score. 

1  Lnperial  bushel  even,  *-  -  2218  cubic  inches. 

1  Imperial  bushel  heaped,  -  -  2815        do. 

1  Boll  =  36  Winchester  gallons,  -      =  9676        do. 

1  Fother,  -  -  -  -  =  77,414        do. 

1  Last,  [now  used  in  the  Hanse  Towns.]    =  99,540  cubic  feet. 
7 J  bolls,    -  -  -  -  -  =1  cub.  y'd  coaL 

6  bolls,      -  -  -  -  -  =1  chaldron. 

In  Ireland,  1  barrel  or  kish  represents  6^  cwt.  or  about  8  barrels 
to  1  ton. 

In  Scotland,  86  cubic  yards  of  coal  are  equivalent  to  82  tons 
weight. 

In  England,  1  cord  of  wood  is  4  feet  high,  8  feet  long,  and  4  feet 
deep  =  128  cubic  feet. 
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Measures  of  Length  and  Area. 

1  French  mdtre  is  =  Zft.  8m.  Zldec.  =  Zfi.  2Sdee.  =  39m.  871dee. 
1  i?r.«i;oi»  ,-«.«^*;«i  ««*^  —     (0.4046  Hectars  of  France. 

A^^l^^tA?^  ^1-561    Morgen  of  Prussia. 

4840  sq.  yards,  1 0  ^025  j^^^^^  ^^^^^j^ 

The  imperial  acre,  English,  is  to  the  Scotch  acre  as  1  to  1.261. 

do.  do.  Irish  acre  as     1  to  1.62, 

1  Irish  acre  contains  1  acre  2  roods,  19  poles  English. 
80^  Irish  acres  are  equal  to  49  imperial  acres. 

The  English  commercial  and  financial  year  closes  on  the  5th  of 
January,  annually. 


KINGDOM    OP    PRANCE. 

Money ^  Weights^  and  Measures,  and  their  equivalents. 

Gold, — 1  Kilogramme  of  standard  gold  is  coined  into  155  Napo- 
leons or  20  franc  pieces. 

1  Gold  Napoleon  or  new  Louis  =  16«.  2d.  Eng.  =  $3.86  U.  S.  = 
20  francs. 

1  Liyre  =  1  sovereign  =  ^1  sterling  =  24  francs  76c.  =  $4.84 
U.S. 

Par  value  in  London  of  <£1  sterling  =  25  francs  57  cen. 

Silver. — 1  Kilogramme  [one-tenth  alloy]  is  coined  into  200  francs. 

250  Francs  of  the  Paris  mint  are  equal  to  100  Sicca  Rupees. 

1  Franc  =  M.  Q9dee.  Eng.,  generally  estimated  at  lOi.  =  $0.19| 
U.S. 

The  franc  is  divided  into  10  decimes  =  OcZ.  .969  each.  100  cen- 
times =  Od,  .0969  each. 

5  Franc  piece  =  As.  OAdec.  Eng.  currency  =  4«.  Sd.  Canada  cur- 
rency =  $0.97  U.  S. 

1  English  sovereign  =  24  francs  76  cen. 

1  English  shilling  =  1  franc  16  cen. 

5  Shilling-piece  =  1  crown  =  5  francs  80  cen. 

1  United  States  dollar  =  $1.00  =  5.18  francs  =  4.16  Eng.  shil- 
ling. 

1  Million  of  francs  =  ^640,000  =  $198,500. 


f 
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1  Kflogramme  =  1000  gnmmm  =  S  Ibi.  8  oi.  4|  dr.  Bqg.  s  S 
Ibi.  204  &c.  aToir. 

1  Gramme  ia  the  lOOOth  part  of  a  kiBgramme. 

^1  Idvre  nmielle or  FrenohjpoQnd=600  grammeassl  lb.  1  ocK^ 
dr.  =  1  lb.  1  dec  =  7717  IbAliah  graimu 

1  Metrical  quintal ^  0 ton0986  =  220 Iba.  ==: 486  dea  BndiA. 

10.1465  Metr.  qmn.  [of  100  kflm.]  =  1  ton  BngUah  =  2S^  Ibt. 

1014.  65  EilogrimmeB  =  1  ton  Bng.  =  10.146  metr.  qnintab. 

1  Metriml  tonne  =  1000  kflommmeiy  for  eoal,  10  metr.  qnintdi  ^ 
=  20  German  oentnera  or  qnintius. 

1  Metrical  tonne  =  2207  Ibe.  EngliaL 

1  Ton  English  =  10  qnin.  16,940. 

1  Metr.  quin  Eng.  =  ().09848. 

Meoiurei  of  LmgOu 

\    (  Pied  nsoel  =  foot  1  inch  122  dec  =  1-6  of  1  toise. 
\  French  foot  =  8.048  decimetres  =  12.78  Eng.  inches. 

1  French  metre  =  8  feet  8  inches  87deo.s80in.871deo.  =  S 
feet  28  dec.  Eng. 

1  Oentimetre  =  0.89871  inches. 

1  Decimetre  =  8.9871  inches. 

1  Decametre  =  82.809  feet. 

1  Hectometre  =  109  yards  1  foot  1  inch.  . 

1  Kilometre  =  10  98  yards  683  deo.^ 

161.024  Kilometres  =  100  English  miles. 

1  Myriametre  =  10,936  yards,  380  dec.  =  6  miles  1  furlong,  28 
poles. 

1  English  mile  =  1.6  kilometres ;  3  English  miles  =  4.8  kilo- 
metres ;  5  English  miles  =  8.0  kilometres ;  10  Endish  miles  =  16 
kilometres  ;  20  English  miles  =  32  kilometres;  25  English  miles  = 
401  kilometres ;  30  English  miles  =  48  kilometres ;  40  English 
miles  =  64  kilometres ;  50  English  miles  =  85}  kilometres  ;  60  Eng- 
lish miles  =  96  kilometres ;  70  English  miles  =  118  kilometres ;  80 
English  miles  =  129  kilometres ;  90  English  miles  =  145  kilometres; 
100  English  miles  =  161  kilometres. 

1  English  mile  =  1640  metres. 

1  Toise  nsuelle  =  6  feet  6  inches  785  dec.  =  6  metres  57  dec. 

1  Aune  usuelle  =  1  yard  3  dec.  Eng.  =  3  feet  llf  inches  Eng. 

1  League  =  2000  toises  =  2  miles  743  yards  =  4263  yards  Eng- 
lish =  3898  kilom.;  36,214  leagues  =  100  English  miles. 

Measures  of  Capacity. 

1  Litre  is  a  cube  of  which  the  side  is  1-lOth  of  1  metre  =  1.763 
pint  =  0.264  gallon. 

1  Decalitre  =  2  gallon  1  pint  60  dec. 
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1  Hectolitre  =  90  kilogrammes  =  2.838  bushels  =  3^  cubic  feet 
=  22  imperial  gallons. 

11.26  Hectolitres  =  1  ton  English. 

1  Wheel-barrow  load  ='*'}  of  1  hectolitre  =  150  lbs.,  nearly. 

1  French  Boisseau  usuel  =  0.354  English  bu. 

1  London  chaldron  =  25^  quintals  or  cwt  =  1295  kilog.  =  17.26 
hectolitres. 

1  Newcastle  chaldron  =  53  quintals  or  cwt.  =  2991  kilog.  =  36 
hectolitres. 

1  Muid  =  1.124.  hhds. 

Measures  of  Solidity. 

1  Store  =  1  cubic  metre  =  35.3174  cubic  feet  English,  for  stone, 
peat,  timber,  &c. 

1  Deci-stere  =  3.53  cubic  feet. 

1  Deca-stere  =  353.174  cubic  feet. 

1  Corde  of  wood  =  2|  steres  =  97  cubic  feet ;  but  with  local 
variations. 

1  Banne  of  charcoal  =  50  cubic  feet. 

1  Cubic  metre  =  35.31  English  feet  cube. 

A  store  of  wood,  produces  on  an  average,  68  kilogr.  40  of  char- 
coal. 

Measures  of  Area. 

1  Arpent  of  land  =  1.043  acre. 

1  Are  of  land  =  0  rood  098  dec.  =  about  lAOth  of  1  acre  =  100 
square  metres. 

1  Hectare  =  2.471  acres  =  11,960  square  yards  =  10,000  square 
metres. 

4.046  Hectares  =  10  acres  English  =  100  acres  French. 

1  Square  kilometre  =  0.386  English  square  miles  =  1,196,044 
square  yards.  ' 

1  Square  mile  English  =  3,097,600  square  yards  English. 

Rules. 

To  reduce  French  kilogrammes  to  English  pounds,  multiply  by  2.205. 

^^  quintal  metriques  to  Eng.  pounds,  multiply  by  221. 

^^  quintals  to  English  pounds,  multiply  by  113.37. 

"  metres  to  English  pounds,  multiply  by  39.375. 

"  cubic  metres  to  Eng.  cubic  feet,  multiply  by  35,82. 

^^  grammes  to  English  grains,  multiply  by  15,4340. 

"  loths  to  Eng.  pounds,  multiply  by  0. 032,208,435, 


104'  BUB8IIV 


BU8SIAN  SMPIBK 

WfiffhUf  JfMfHreti  mid  Mmitf. 

1  Pood^  Pad  or  Paiid=  86  lbs.  11  dnduM  Eng^Sdu 
40  BaiBiaii_poimd8  to  1  pood. 

110  lbs.  Boflsia  is  eqmTBlent  to  100  lbs.  Enj^fidi. 

48  BoBsuui  lbs.  =  1  poad  or  pood  =  16  kfl^.  88  =  86  lbs.  1  oi. 
11  dr. 

66  Poods  =  1  Ion  Sng.  Tbere  is  also  anotiber  of  68  poods  to  Hm 
ton ;  and  another  of  50  poods  to  the  ton. 

Ilie  Russian  ponnd  is  rather  heavier  than  the  avoirdupois  pomd. 

1  Chetiyert  =  1SL800  Eng.  oobio  inches  =  5.952  imperial  Eag. 
bushels  =  209.74a  Fr.  litres. 

1  Last  =  18.8  Quarters. 

The  Moscow  foot  =  18:17  Eng.  inches  =  8.848  Er.  deeinetn^ 

1  Russian  Arehinep^  or  Aisheeni  or  Ell  =  28  Ens.  inehes. 

1  Russian  Terst  :==  1500  arohines  =  8600  Enc.  feet  =  1167  judi 

=  1,066  Fr.  Idiom.  Therefore  a  verst  is  two4fairds  of  an  EngpA 
mile  =  5  ftirlon^  76  yards  =s  SSlchains. 

150,814  Russian  yersts  =  100  Eng.  miles. 

Prodace  of  the  Grold  Mines  of  Boseia^  [Onraland  Siberia^]  from 
1880  to  1842,  belonging  to  the  Crown  and  to  individnals : 

RomUii  Po«d&    Eng.  Hm.       Tou.  Ite. 

Mines  belonging  to  the  Grown,  1830 

to  1842,  -  .  -  .     2,052=   78,872  =  82    00 

Mines  belonging  to  individuals,        -     4,119  =  148,284  =  66  444 

6,171  =  222,166  =  98, 444 

Money. 

Chid  Cfurrency.— Ducat  of  1796,  $2.29c.  U.  S.  1      . .     -.^ 

Gold  Ruble  of  1799,      0.73.1    "     T  f  "5^^^ 
Imperial  of  1801,  7.88.6    "     J      ^^^^\ 

Demi  Imperial,  3.86.6    **     in  circnlatioD. 

Platina  OoinB. — £1  sterling. 

1  Silver  copec  =  Ofr.  4c.  =  -^^  part  of  a  silver  rouble  =  8«.  2(i 
1  Silver  Rouble  =  4  Fr.  francs  =  ?0.77  United  States. 
Consequently  1  silver  copec  =  77c.  U.  S. 

100  Gopecs  =  1  rouble.    But  the  silver  rouble  varies  in  value  fir<»n 
3«.  2(2.  to  nearly  4a.  English,  according  to  the  distance  firom  the  cap- 
ital, =  ?0.75  to  ?1.00 
1  Paper  Rouble  is  worth  about  10(2.  and  is  usually  considered 
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equivalent  to  1  fr.  =  19.SBc.  U.  S.,  and  is  also  in  mercantile  tran- 
sactions divided  into  100  copecs,  [represented  in  copper  coin.] 

1  Copper  Copeo  is  therefore  =  1  centime  of  a  franc  =  c.  0.193 
U.  S. 

Par  value  for  £1  sterling  in  London,  6  roubles,  40  cop.  of  St. 
Petersburg,  at  Sa.  1  Jd.  per  each  rouble. 


KINGDOM  OF  PRUSSIA. 

PRUSSIAN  SYSTEM  OP  CURRENCY,  WEIGHTS  AND  MEASURES. 

Prussian  Currency . 

1  Frederick  single  gold  ducat,  =  ?3.97J,  United  States. 

1  Thaler  or  Prussian  Rix-dollar,  3.711  francs,  =  Ss.  English- 
current  value,  which  is  divided  into  30  silbergros,  and  each  silbergros 
into  12  pfennigs. 

Par  value  of  £1  English,  in  London,  6  dolls.  27  s.  gr.,  and  of  1 
Prussian  dollar  »  2s  9d^. 

£1  English  =  5  thalers,  15  gros. 

10  Florins  =  16«.  8d. 

1  Florin  ==>  20  pence,  or  Is.  ScL  English,  =»  ^.40  United  States. 

1  Pfennig,  =  l-12th  of  1  silbergros,  =  0.0103  franc. 

1  Silbergros,  [silver  grosohen,]  ^  1.198(2.  English. 

Weights. 

The  Prussian  tonne  of  coal»  &o.,  =  4  quintals,  or  centnenL  or 
BcheiTels,  of  about  110  lbs.  =  113.38  lbs.  avoir.,  therefore  there  are 
nearly  5  Prussian  tonnes  to  1  English  ton ;  4  scheffels  of  6|  bushels 
each* 

1  Lam  of  coal,  =  1000  lbs. 

1  Berlin  scheffbl,  or  quintal  of  coal  weighs  generally  110  lbs.  = 
113.3  lbs.  English,  =  51.68  kilog.,  =  54.94  Ktres. 

1  Qerman  tonne,  =  1000  kilog.,  10  metrical  quintals,  =  20  cen- 
times. 

1  Prussian  qumtal,  =x  55.44  kilog.,  =>  121.98  lbs.  English.  18.2 
qoihtaliB  1  ton  English. 

TSie  Prussian  livre,  =  0.47  kilog.,  is  divided  into  32  laths. 

1  Foudre,  =  30  centners  of  110  lbs.,  =  3300  lbs.,  IJ  tons,  nearly. 

100  lbs.  Cologne,  =  103  lbs.  avoir.  English. 

116  lbs.  Cologne,  =  1  quintal.  The  quintal  of  the  Rhine,  =  50 
kilog. 

1  centner,  or  quintal,  of  110  lbs.,  Cologne  weight,  =  51.6  kilog., 
=  113.38  lbs.  avoir. 
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Mea^ur^  of  Capacity. 

The  Prussian  coal  measure  called  a  scheffel,  or  boisseau,  is  a  finu^- 
tion  less  than  1^  Imperial  English  bushel :  about  20  of  these  will 
weigh  one  ton. 

4  Scheffels,  =  1  Prussian  tonne,  =  54.943  litres. 

1  Berlin  scheffel,  =  8,180  English  cubic  inches,  =  1,479  English 
bushels,  =  52.107  Fr.  litres. 

1  English  Imperial  bushel,  =  2,150  English  cubic  inches. 

1  Last  of  wood,  =  75  cubic  feet  Prussian,  ==  2.32  cubic  French 
metres. 

1  Corde  of  wood,  =  8.84  steers,  =  1  klafidr. 

Mea9ure9  of  Area. 

1  Prussian  morgen,  =  8058  square  yards  English,  =  1.52  English 
Imperial  acres. 
15,853  Morgens  =  10  English  acres. 

Mea9ure8  of  Length. 

1  Rhenish  foot,  legal  measure  in  Prussia,  =»  0.314  metres  French. 
1  Berlin  foot,  =  12.19  English  inches,  =  8.097  decimeters. 
1  Prussian  lactre  or  lachter,  =  1,884  metres,  s=  6.17  feet  English. 
6  Rhenish  feet,  =  2.09  metres. 
1  Square  lachter,  4,878  metres. 
1  German  mile,  =  7.4089  kilometers,  =  4.6  miles  English. 

Saxony  Money. 

1  Rix-doUar,  =  23  groschen,  =  228  pfennigs,  =  3«.  sterling. 

£1  Sterling,  =  6  rix-doUars  and  13J  gros. 

1  Convention  dollar,  =  32  groschen,  =  4«.  l^d.  English. 

Weights  and  Measures. 

Coal  in  Saxony  is  computed  commonly  by  the  bushel  or  scheffel. 

The  Saxon  boisscau,  or  scheffel,  =  1.743  hectolitre,  =  3.045  bush- 
els English,  which  is  about  9.21  bushels  to  1  ton. 

100  JDresden  scheffels  are  equivalent  to  195  of  Berlin. 

1  Saxon  scheffel,  therefore,  is  =  2.884  English  bushels,  and 

10  scheffels  are  equal  to  1  ton  English. 

1  Last  of  coals  is  about  6000  lbs.  weight,  but  is  seldom  used ;  =2} 
tons  English. 


SPAIN.  597 


SPAIN. 

SPANISH  STSTEM  OF  CURRBNCT,  WEIGHTS  AND  MEASURES. 

Currency. 

The  gold  doubloon,  or  quadruple  pistole  of  1801,  =  $15.53}  U. 
States. 

The  gold  pistole  of  1801, 16«.  9(2.  English,  =;=  $3.88.4  U.  States. 

1  Piaster  =  20  rials  =  5f.  43ct.  =  «.4.384  =  4«.  ^d.  Engl.  = 
$1.05  U.  S. 

1  Rial,  or  R^al  de  Veillon=  Ofr.  27  c.  =  d.  2.616  =  2\d.  Eng. 
=$0.5  U.  S.  =  84  marar^es,  =  8 J  cuartos. 

19  Rials  are  considered  =  5  francs  of  France. 

90  Rials,  =  £1  English.  ^ 

Par  value  of  £1  English  in  London,  =  6  dolls.  2 f  rials. 

1  Libra  Catalan,  =  2«.  4(2.  English,  nearly. 

1  Rdal  of  Barcelona,  =  4(2.  English. 

Weights. 

1  Quintal  of  Asturias,  by  which  coal  and  iron  are  sold,  =  69  kilo- 
grammes, =  155  lbs.  avoir.,  =  14.5  quintals  to  1  ton  English. 

1  Quintal  of  Catalonia,  =  91  lbs. 

1  Quintal  of  Castille,  =  46  kilog.  10  grammes,  =101  lbs.  Eng. 
=  100  lbs.  Spanish.  •  It  is  divided  into  4  arobes  of  11.50  kilog.  each, 
=  25.3  lbs.  Eng. 

1  Quintal  macho,  =  77}  kilogr.  =  170}  lbs.  Eng.  =  13  to  1  ton. 

Another  quintal  of  50  kilogrammes. 

4  Arobes,  =  1  quintal,  =  102  lbs.  English. 

1  Livre  or  Spanish  pound  =  0.46  kilogrammes.  The  livre  is 
divided  into  two  marcs. 

100  lbs.  of  Barcelona,  =  82,215  lbs.  avoirdupois. 

Measures  of  Length. 

1  Vara  or  ell,  (Tare  Castellane,]  =  0.8359  metre,  =  2.742  ft.  = 
83.38  inches. 

1  Burgos  standard  foot,  in  general  use,  0.2786  metre,  =  0,914  ft. 
1  Madrid  foot  very  little  used,=  0.2826  metre,  =0.927  ft. 
1  Spanish  foot,=  2.826  Fr.  decimetres,  =  11.12  English  inches. 
107.913  Spanish  feet,=  100  English  feet. 
100  Spanish  varas,  =  92}  English  yards. 
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1  Spanwh  It.-agne  =7,416  English  yards,  =6.781  Pr.  kilotoetm. 
nearl;  4^  En";!isir»ilcs. 

100  EngUsn  inUo9=  27':732  Spanish  leagaea. 

*l                                      Meaauret  of  Area.  ^H| 

i  Sqnnre  league,  =  17.76  English  eqaarc  miles.  ^^^^^H 

1  Spnnish  faiiegada,  =  5.500  Engliab  square  yards.  ^^^^^^H 

10  English  acres,  =  8.800  Spanish  fanegadas.  ^^^^^^^| 

MMUurm  nf  Oi^ao^. 

lg«twg>ofwi^-8489onW8fnalw^e=l,eWfcwi>eW,^5<U51 
Fr.  litrea. 
IgWmg*  of  flora,  -T.TOInpwfaltoilMh 
1  VaiTfli;*  of  nl^ -<S6  lbs  BpuidL 

inJKnt  iuij  on  Mil  ia  foreign  vrsselx,  S  reals  de  Ycillon,  =  0  fr. 
76  ctB.  per  quintal, «  12i.  8rf.  English  :  =.83.06  U.  S.  per  ton. 

Import  dnty  on  coal  ia .  Spanish  bottoms,  9e.  Sd.  English,  =$2.84 
U.S.  ii^-^— 

Bxport  dn^,'  io  1844,  St.  English,  =  90-48  U.  S. 


KINGDOM    OF    BELGIUM. 

Sy»tem  of  Weight*,  Meature  and  Currency. 

Beloiuh  has  adopted  the  weights  and  measureB  of  the  French  met- 
rical system ;  the  fundamental  principle  of  which  is  the  raeasure  of 
length.  Its  unity,  the  m^tre,  is  the  ten  millioneth  part  of  a  quad- 
rant of  the  meridional  circle  of  the  earth.  The  length  of  the  metre 
is  nearly  an  inch  less  than  the  English  yard  and  half  a  quarter;— 
that  is,  3  fr.  28  dec. 

The  unit  of  superficial  measure,  the  are,  ia  a  square,  of  which  the 
side  is  ten  metres. 

The  unit  of  the  measure  of  capacity,  the  litre,  is  a  cube,  of  which 
the  side  is  the  tenth  part  of  a  mdtre,  ^  61.028  cubic  inches. 

The  ttere  is  a  cubic  metre,  =  35,317  cubic  feet. 

The  unit  of  the  measure  of  weight  is  a  centimetre  cube  of  distilled 
water;  that  is  a  cnbe  of  which  the  side  is  a  bnndreth  part  of  a 
metre. 

The  itineranr  measures  are  the  decametre,  :=  10  metres ;  the  Mo- 
mitre,  =  1000  metres ;  and  the  mj/riametre,  =  10,000  mdtrea. 
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Land  is  measured* by  the  hectare^  containing  10,000  square  metres; 
the  decare  of  1000  square  metres,  or  1196  square  miles ;  the  are^ 
containing  100  square  miles ;  and  the  centiarey  which  is  one  square 
mile.  . 

For  solid  measure,  are  used  the  stere  and  the  decistere;  that  is,  a 
cubic  m^tre  and  its  tenth  part. 

For  the  measure  of  weight  are  used  the  gramme^  the  decagramme^ 
or  10  grammes ;  the  ktlogrammey  or  1000  grammes ;  and  the  quintal^ 
or  100  kilogrammes.* 


Table  of  Corresponding  MeamreSf  English,  and  Belgian  or  French, 


Belgian. 

English. 

Belgian. 

English. 

Metre, 

3.28  feet =39.37  inches. 

Hectare, 

2.471  acres » 11,960  sq.  yds. 

Millimetre, 

0.039  inch. 

Litre, 

1.760  pint»61.03  cubic  in. 

Centimetre, 

0.393  inch. 

Decalitre, 

2.201  gall. »  610.28  cubic  in. 

Decimetre, 

3.937  inches. 

Hectalitre, 

22.009  gaU.r=284  W.  bush. 

Myriametre, 

6.213  miles =10,936  yds. 

Gramme, 

15.4.34  gr.  troy. 

f  2.680  lbs.  troy « 2  lb.  8  os. 

Metre  Carre, 
Are, 

1.196  square  yards. 

0.098  sq.  roods  119.6  sq.  yds. 

Kilogramme, 

Sdwt 
2.605  lbs.  avoir. »  2  lb.  3  ot. 

• 

4dwt 

Decare, 

1196.0  sqnaie  yards. 

Millier  or  Bar, 

9  tons,  16  cwt.  8  qrs.  12  lb. 

The  Belgian  kintal,  =  103  lbs.  English,  =  47  French  kilometres. 
21  Belgian  kintals,  =  75  lbs.  =  1  ton  English,  =  2240  lbs. 
10,1465  metrical  quintals  =  1  do  dol 

The  hectolitre,  used  in  coal  measure  j  f^  2^-'^=  =  t^^pe!  galg] 

11.26  hectolitres,  =  1  ton  English. 

1014.65  kilogrammes,  =1  ton,  in  ordinary  calculations,  1000  kilo- 
grammes are  held  as  1  ton. 

1  hectare  of  land,  =  2.471  acres  English. 

1  vierkantebunder,  =  119.6  English  yards  square,  =  1  French 
acre. 

1  metrical  mile,  =  1093  English  yards,  =  1  French  kilometre. 

1  mudde,  =  6102  cubic  inches  English,  =  2,837  bushels,  =  100 
French  litres. 

Currency. 

The  franc  is  the  monetary  unit  of  Belgium,  and  its  divisions  are 
made  according  to  the  decimal  system. 

1  franc,  =  9.69  pence  English,  =  0.19J  U.  S.  currency. 

20  francs,  =  1  iSapoleon,  =  1  new  louis,  =  16«.  2d.  English,  = 
$3.86  U.  S. 

1  English  sovereign  in  Belgic  money,  =  25  francs,  20  centimes. 

1  English  shilling,  =  1  franc,  16  cent. 

*  Chiefly  deriyed  from  McCoUoch's  Q&setteeri  and  London's  Tables. 


600  '  AUSTRUN  BMPIBB. 


AUSTRIAN   EMPIRE. 

Weights^  Measures^  and  M(mey. 

Thb  AustrianSy  Hungarians,  and  Gulioiana,  use  the  same  stand- 
ards, in  most  respects. 

MeoBurea  of  Length, 

The  German  mile  =  8101  English  yards,  =  7,407  French  kilo- 
metres, =  4  miles  1061  yards  English,  21,725  German  miles  to  100 
English  miles. 

The  Vienna  foot  =  12.45  English  inches,  =  3.161  French  deci- 
metres. 

Weight. 

The  centner  or  quintal,  or  cwt  of  Austria  or  Vienna  =  123J  lbs. 
English ;  therefore  there  are  18.2  cwt.  to  1  ton  English.  (100  liTres) 
=  56  kil.  00.12. 

The  scheffel  of  Prussia  is  110  lbs.,  being  about  20  scheffels  or 
quintals  to  1  ton  English. 

The  Vienna  lb.  =  1.235  lb.  avoirdupois. 

The  Livre  de  Vienne  =  0  kil.  56. 

The  commercial  Last,  =  2905  kil.  6000  lbs.  weight,  =2|  tons 
English. 

16  German  Loths  =  1  Marc  =  7oz.  2dwts.  4grs.  Troy. 

MeaBures  of  Capacity. 

The  Vienne  Metzen,  =  3753  cub.  Eng.  inch.  =  1.745  bush.  = 
61.496  Fr.  litres. 

The  Metz  of  Gressburg,  dry  measure,  =  1.745  imperial  bushel 
English. 

The  Koretz  of  Galicia  =  123  litres  =  3.3  imperial  bushels. 

The  Last  of  Hamburg  for  grain,  &c.,  contains  11.2  Winchester 
quarters,  =  99,540  cubic  feet,  =  88  Winchester  bushels. 

The  Joch,  or  Austrian  acre,  =  1.46  English  acre. 

1  Oke  =  43.3  oz.  avoirdupois. 

1  Centner  or  Quintal  =  44  Okes. 

1.785  quintals  of  wood  =  1  French  tonne. 
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Curreney. 

Gold  Coinage. — The  Souyerain,  8  dollars  88  cents  7  mills  United 
States.  Double  Ducat,  4  dollars  59  cents  8  mills  United  States. 
Hungarian  Ducat,  2  dollars  29  cents  7  mills  United  States.  Gold 
Ducat  of  Eremnitz  =  4}  Florins  =  6«.  6(2.  English  =  $1.57. 

Silver, — The  Austrian,  Hungarian,  Frankfort,  Nassau,  and  Rhenish 
florin  is  =  60  kreutzers  =  15  batzen  =  2«.  English  =  2  frfincs, 
61c.  =  $0.48  United  States. 

9  florins  and  35  kreutz.  =  XI  English  at  par  =  $4.84,  or  4«.  8dE. 

1  Livre  di  Milano  was  introduced  by  the  French  =  1  franc  = 
22.8  kreutz. 

1  Austrian  Lira  =  100  centimes  =  0  fr.  87  cts. 

Par  value  in  London  of  XI  sterling,  9  florins,  50  kreutz.  of  Vienna. 

The  Convention  florin  of  Hesse  Darmstadt,  Bavaria,  Baden,  and 
Holland,  is  =  1«.  8(2.  English,  divided  into  60  kreutzers. 

The  Vienna  florin  =  2  francs  59c.  =  2«.  Id. 

1  franc  of  1809  =  9f  i.  English. 

6  francs  =  4«. 

Copper. —  fl  Grosh,  $0   Sots.  14^  American  currency. 
I  1  Gould,        51      85 
Austrian,      1  1  Rexdollaar,77      77 

I  The  Kreutzer,  J  0  francs  87  cts.  =  J0.008  U  S. 


TABLES    OF    ANALYSIS 

OF  ABOUT  ELEVEN  HUNDRED  SPECIES  OF  MINERAL  COMBUSTIBLES,  DIS- 
POSED IN  GEOGRAPHICAL  ORDER;  IN  CONFORMITY  WITH  THE  ARRANGE- 
MENT OF  THIS  WORK. 


AMERICA. 

Semi-biiumtnotis  or  dry  Coal, 


Localitj. 

Designation  of 
coal  beds. 

By  whom 
analysed. 

■ST 

o 
o 

Analysis. 

State  and 
coantj. 

• 

a 
o 

.2  C 

*5* 

• 

ca 

QQ 

1 

Ib 

J3 

TiNNISSII. 

Cumberl'd 

Eimbrow's 

Dr.  Troost, 

1.450 

Yl.OO 

17.00 

12.00 

mountains, 

Vein, 

u 

Gillenwaters, 

i( 

1.450 

69.00 

14.00 

17.00 

Kkntuckt. 

Hawsvllle, 

Splint  or  can- 

.  Dr.  Jackson, 

nel  coal, 

1.250 

48.40 

48.80 

2.80 

Casejyille, 

Bitumin's  coal. 

Johnson, 

1.392 

44.49 

31.82 

23.69 

Fat  Bitumirums  Coals  in  Western  Virginia, — State  Reports. 


Locality. 

Designation  of 
coal  beds.  ' 

Analysii 

1. 

Coanty. 

* 
p 

•  >: 

1 

•5  5 

J 

[Upper  coal  series.] 

Clarksburg, 

Main  seams. 

56.74 

41.66 

1.60 

ti 

44 

49.21 

45.43 

5.86 

Prantytown, 

« 

57.60 

39.00 

3.40 

Morgan  town, 

u 

60.54 

37.30 

2.14 

<M      Kanawha, 

1.  Coal  creek. 

Jndge  Summers's 

o 

bank. 

55.55 

41.85 

2.60 

i 

2.  Grand  creek, 

a 

52.75 

43.20 

4.05 

3  J  Ugui, 

3.  Wolf  creek,  Big 

^3 

Sandy  river, 

Burning  spring, 
(Lewis') 

47.15 

48.00 

4.85 

io  Kanawha, 

4.  Big  Coal  Rirer, 

50.20 

47.10 

2.70 

9  ^ 

5.  Three  mile  creek. 

Cartrell's, 

45.95 

50.30 

3.75 

%'S             It 

6.  Elk  rirer, 

Friend's  mines, 

55.90 

39.90 

5.20 

g      Logan, 

7.  Logan  Conrt-honse, 

Lawson's, 

58.35 

39.50 

2.15 

i 

8.  Guyandotte, 

Traa  fork, 

56.50 

42.00 

1.50 

S 

9.  Big  Sandy  rirer, 

Pigeon  creek, 

55.00 

41.00 

4.00 
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Modieruidg  J^hmimom  OotiU  in  Wukm  Twffimm. 


Cmm^. 


Fajetto, 


Semi'Bihtminoma 

or  Dry. 
Montgomery, 

Bototoort, 


Loodiir. 


» 


BIffSvwdllfB. 
£rid6y  W. 
flftak, 

M 

MUlerMk, 

BoAbUt 

B«U 


KtlUr^orMk, 


D600DQ  ■««■■, 

GampbtU'ierMk, 

M 
« 

Cos'ionek^ 
FMuVibMik, 
L.  RnAnor^i  b'k. 
Bream's  bftnk, 
Smither*!  bank, 
Hughes's  bank, 
D.  Ruffner's  b'k. 
Warth's  bank, 


Thom's  ereek, 

Lewisborg, 

Catawba, 

Brantsbarg,  N. 
br.  Potomac, 
Olwer's  tract, 
Nr.  Western- 
port, 
Lonaconing, 
Abraham's  cr. 

1  mile  from  top  of 

Alleghany, 
Vandoyer's, 

Kitxmiller's, 
Falls  of  Stony 

river, 
Abraham's  or. 
Stony  rirer, 
Michael's, 


UtdeStwdl 
Monatain, 


M 


BOfOTt'f  MUBi 
I^TTM'sbod, 

Deem's  bed, 
Parls'fbMik, 


Haulbid'^ 

Storktoa's  Miaa, 
Bnfliier^Sd  am. 
Noyaf's 

M 

8d 
Upper 

M 

3d  seam. 


Upper  seam. 


Stroable's  ran. 


2  m.  abore  m. 

of  Savage, 
12  ft.  seam, 

Sigler's  mine, 
12  ft  seam, 
Macdonald's  Sd 
seam, 

Nr.  Turnpike, 
N.  W.  Turn- 
pike, 


Lower  seam, 
Michael's, 
N.  of  Tompika, 
Upper  part. 


^ 


WB.B.Bog«f, 


m 
m 
u 

M 


W.B. 
Stela 


M 
M 

M 

m 
u 
« 
« 

M 

« 


Wm.  B.  Rogers. 


« 


80^ 

rft.s8 

67.84 
T1.7S 
n.88 


••.99 

r4.M 

•4.1^ 
•&64 
(L41 
MJM 

19.84 
57.7« 
54.53 
62.33 

57.28 
54.00 


80.20 
78.84 
78.50 


72.40 
79.08 

82.60 
77.43 

74.00 

77.12 

61.44 
79.76 

79.16 
72.40 
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36.30 
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16.50 
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19.60 

14.28 
15.48 
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13.28 
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7.88 


4J2 
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8.88 
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•J4 

11.70 
5J8 

8.56 
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4.80 
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6J4 


6.26 
7.00 
5.06 
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4.64 

2.64 
3J0 
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4.76 

5.32 
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i 
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4-1  p™™. 
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14.18 

11        ■■ 

Middle  leim, 

BS.3! 

27.77 

8.01 
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73.88 

21.00 

5.1S 
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Dmh  Hollow,  0. 

Hutin'i, 

BS.42 

23.42 

11.16 

BnSklo  L«h 

BeiltT-., 

ej.Sfl 

7.84 

N.SrwdonTaie, 

N.  BrMdon'i, 

67.80 

22,40 

10.00 

Morlon-o, 

flS.28 

30.80 

3.01 

CbHt  riT«r,  D. 

KlDfivood, 

Prke'i, 

60.36 

25.00 

14.61 

Big  Sudr,  w. 
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I.  ;; 
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60,04 

27.12 

6.11 

H.g«'.7 

68.32 

28.48 
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20.68 

3.01 

Big  e.ndy  bnio, 

W.  tide  Chwit, 

60.04 

26.88 

13.08 
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64.24 

30.21 

6.31 
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1 
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S8.T0 

36.60 

1.80 
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G.W.ADdrewe, 
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4.62 

ll 

la 

ADdmoD'i  pit, 

Firat  leam, 

68.78 

28.30 
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Faif  Bituminous  Coals  in  Pennsylvania. 
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Coal  Seams. 
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H.  D.  Rogers's 

Venango, 

Sbippensv'le, 
6  M.  F.  of 

Sandy  Ridge, 

State  report. 

49.80 

* 

43.20 

r.oo 

« 

Franklin, 

€< 

29.54 

52.78 

17.68 

Beaver, 

Oreersburjp, 

it 

30.12 

36.00 

33.88 

Crawford, 

Conneaut  l*e, 

ti 

59.45 

38.75 

1.80 

Mercer/ 

Greensville, 

u 

R.  C.  T. 

1.275 

67.80 

40.^0 

1.70 

Oran^reville, 

• 

State  report. 

53.45 

43.75 

2.80 

Moderaidy  hitumiiwus,  dry,  and  close  burning  Coals  in 

Pennsylvania, 
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Coal  Beds. 
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Coal  Run,  up- 

Taylor and 
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%) 

Blossburg, 

per  ^rein, 

Clemson, 
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^ 

•*   Bearcr'k, 

Clement's  coal. 
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1.398 

73.74 

15.00 

11.26 
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if 

Bloss's  coal, 

t( 

1.405 

73.00 

15.60 

11.40 

ft 

u 

State  report, 

62.80 

32.80 

5.20 

9k 

**  Johnson's 

Taylor  and 

Run, 

Splint  coal, 

Clemson, 

1.493 

69.30 

14.60 

16.10 

1 

Slaty  variety 

"  Coal  Run, 

called  Cannel, 

tt 

1.750 

33.40 

8.40 

58.20 

fi5 

«          « 

Pitch  coal, 

tt 

1.500 

54.26 

18.50 

27.24 

o 
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New  Hope 

9 

Tioga, 

vein. 

R.  C.  T. 

1.429 

.? 

Arbun  com- 

Coal run,  mean 
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pany, 

of  4  speoim. 

Johnson, 

1.323 

73.11 

16.12 

10.77 

BalHon  and 

Ralston, 

Big  vein, 

State  report. 

74.50 

20.50 

5.00 

Lycoming 

it 

(4 

Johnson, 

1.387 

71.54 

14.50 

13.96 

Creek  DietricU 

Queen's  Run, 

Av.  of  40  spec. 

tt 

1.331 

73.44 

18.81 

7.76 

(( 

State  report, 

73.68 

21.50 

4.60 

'i          f 

Schroeder, 

Lower  bed  ) 

(-1.515 
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ut              \ 

branch  of  To- 

in  three  • 

W.  R.  Johnson. 

\  1.448 
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17.40 
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^^         1 

wanda  cr'k. 

parts.     J 

1  1.465 

63.90 

19.10 

17.00 

Bradford 
)wanda  Coa 

tt 

Miller's  old  coal 
drift. 

« 

r  1.377 
\  1.378 
U.349 

68.10 
65.50 
74.97 

20.50 
19.20 
19.30 

11.40 

15.30 

6.73 

tt 

Mason's  coal,  '\ 
upper  part,  V 

« 

f  1.388 
{ 1.400 

^ 

lower  party  j 

Centre  county, 

Snow-shoe, 

State  report, 

76.73 

21.20 

2.07 

ft 

Farrands- 

Select  port'n  of 

Bache  and 

ville, 

Diamond  vein. 

Rogers, 

1.339 

6.60 

M 

Lick  Run, 

State  report. 

66.21 

20.72 

13.07 

Clearfield  co., 

Karthaus, 

W.  R.  Johnson, 

1.263 

68.15 

26.80 

6.06 

tt 

tt 

Salt  Lick, 

tt 

f  1.292 
1 1.275 

80.49 
76.64 

12.83 
22.27 

6.68 
6.09 

M 

tt 

Upper  seam, 

State  report, 

78.20 

13.00 

8.80 

tt 

ft 

Lower  seam. 

tt 

70.50 

24.80 

4.70 

tt 

Curwensvillo, 

Reed^s  vein, 

tt 

67.70 

27.00 

6.30 

tt 

Caledonia, 

tt 

54.50 

37.00 

8.60 

tt 

it 

tt 

54.60 

38.20 
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W.  R.  JohasoB 
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17J2 

IZM 

•5 

r 

• 
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76.94 

15.06 
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8.W 

J 

M.  C.  Lea, 
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78.80 
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8.W 

ft,    « 

Rftttling  Run 

PerseTeranoe 
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76.10 

16.90 

7.N 

5 

Gap, 

▼ein, 
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74.55 

13.75 

lUt 
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Johnson, 

1.531 

72.22 

14.29 

11.49 
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mean  of  6  exp's. 

Springs, 

Back  bone  Teio, 

H.  C.  Lea, 

1.389 
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14.80 

10.50 
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J.  C.  Booth, 

8.10 

M.  C.  Lea, 

1.391 

SO.-'tS 

8.86 

10.81 

1  " 

1        " 

c8  Bedford, 

M 

Kugler  yein,    • 

tt 

81.20 

9.80 

9.00 

tt 

1.395 

77.50 

11.00 

11.50 

Cold  Spring, 

Six  feet  rein, 
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H.  Lea, 

1.410 
1.403 

79.55 
76.30 

10.95 
11.10 

9.50 
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Clemson, 

1.700 

70.10 

16.70 

13.20 
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Hopewell, 
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11.20 

4.00 
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tt 
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77.60 
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tt 
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87.95 
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89.30 

5.95 
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1.416 
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tt 

4th, 
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4.15 

tt 
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it 
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Third  Bed, 
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8.85 
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«.« 

7  7* 

9J1 

MW 

Biluminoua 

CoaU. 

LodlUj. 

»S«3i.*' 

.■s^ 

1 

-^.,-i. 

aM.u>do»»r- 

1 

11 

i 

btDUI.1, 

fukecOBDtr, 

Siigircr»k. 

Fonodrr. 

D.  D.  Oiten, 

7S0O 

31.00 

Ui 

Bnullln'i  cnak. 

Mi 

SK™, 

Hnney  cnek. 

■ajB 

UekFork. 

l.W\ 

KM 

u* 

FMiDUln, 

^KitT' 

CulcrHkmDiitb: 

60  «J 

VM 

IMt 

Spnc«r, 

Andenon  creak. 
While  ri»r, 

TBr™H.u(;, 

: 

\m> 

MM) 

Ciimaleoal, 

W,  K.  Johnion. 

UI 

ILIWOII, 

Dr.  D.  D  Owes, 

43.5)1 

44W 

lOB 

DaortUa. 

A.Motflt, 

«r.» 

4JD 

W«lr>rn  port, 

iohmnn. 

i.aoo 

3U0 

J,  r.  Fr«ar, 

lis 

Knckw«ll, 

C.  V.  She  pant. 

UM 

to 

lowi. 

Duck  eceeV, 

MlulHipplrlier 

Dr.  D.  D.  Owen, 

«50 

44  00 

TJI 

Bonlli  and  Boye, 

MJ^3 

40XB 

lUt 

( 

fony-.iiftel    { 

J.R.Chlllon, 

HIMOUII.             J 

c'Xwiyco., 

Ihlck.                \ 
M.ra™h  vein, 

M-D, 

I.VB 

MSI 

34.06 

ltJ3 

imnly-lbgr  foet. 

34  so 

im 

Oug'-  river, 

W,  B.  jDhnHD, 

43J0 

JohQ.on™mr, 

Spildra'i  bliUT, 

\JXi% 

finiw 

»» 

M 

MtUCB, 

Peii, 

Dc.JacL^; 

TSJM 

TA 

Ilia  of  Cub*, 

NEarH.n.ni, 

Aiphili, 

T.O.ClemKin, 

1,190 

31-BT 

0.00 

ua 

Nnr  AUtanua, 

AiphaUum, 

lug 

Srath  Amsriu, 

Peru, 

CMllambo, 

Chill, 

W.R.Jolinaoii. 

30.00 

UI 

Bmil, 

K.™, 

1.3-s 

'S 

4010 

n4i 

Midem  hUnd, 

Dnwu  cod, 

Otlljnlle, 

JohuMope. 

«« 

Mritiik  JwutH* 

BU%m',  0»/. 

NonScMli, 

Flcum,                j 

s,r,te[:f;, 

JoLnaon, 

IMS 

C0.73 

9t.n 

ss 

CpeBrelon. 

Srd„ay, 

Meu  of  a  ipecipi, 

" 

I33S 

«7J7 

uv 

*  Mr.  VanuoD  iMf,  br  way  ofcomparifon,thaaiulyii><if  S  n 
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EUROPE. 

Fal,  biluminout  Coalt  of  England  and  Scotland. 


• 

• 

Analj 

sis  of  100 
of  Coal. 

parts 

a*    C3 

Description  and  Locality  of 

By  whom  analysed 

> 
S 

S   OS 

2  fe 

Veins. 

and  described. 

s 

• 

a 
o 

s  B^ 

3  «  a 

hes  and 
nders. 

GQ 

s-^ 

^« 

Alfreton,  farnace  coal, 

D.  Mnshet, 

1.235 

52.46 

45.50 

2.04 

Butterlej,        "      Derbyshire, 

t( 

1.264 

52.88 

42.83 

4.29 

Derbyshire,  cannel  c'l,  Alfreton, 

i( 

1.278 

48.36 

47.00 

4.64 

Wigan,  cannel  coal, 

Dr.  Thomson, 

52.60 

44.00 

3.40 

u 

Kerwan, 

1.2Y2 

75.20 

21.68 

3.10 

a 

R.C.  T. 

1.275 

61.73 

Lancashire,  cannel  coal, 

Dunn, 

56.40 

41.00 

2.60 

Woodhall,  near  Glasgow,  can- 

nel coal. 

Dr.  Ure, 

1.228 

Liverpool  coal, 

Johnson, 

1.260 

54.90 

40.48 

4.62 

Faij  bituminous  adhesive  Coal—coked  previously  to  using  in  the  Furnace, 

1  AnuU.oIo    rs.V    MUX    no«.l 


Description  and  Locality  of 
Veins. 


Newcastle-upon-Tyne  Birtley 

Works, 

(I  a 


By  whom  analysed 
and  described. 


ca 

GQ 


Analysis  of  100  parts 
of  Goal. 


a 
o 

I 


i( 


<i 


Northumberland,  Tyne  Works, 

Staffordshire,  Apdale  Works, 

Redesale,  Newc'le,  N.  of  Tyne, 

Wylam, 

Oaresfield  and  Auckland, 

Newcastle  coal,  (mean) 


Dufrenoy  and  Berthier, 

Thomson, 

Karsten, 

Dufrenoy  and  Berthier, 

M.  Dunn, 

u 

II 
W.  R.  Johnson, 


1.270 


1.256 


1.257 


60.50 
65.90 
67.65 
67.50 
62.40 
49.95 
48.40 
72.71 
57.00 


o  u 
V  a  ki 


S  e 


35.50 
32.60 
31.50 
30.00 
34.10 
51.00 
37.60 
25.90 
37.60 


4.00 
1.50 
0.85 
2.50 
3.50 
3.05 
13.91 
1.39 
5.40 


Bituminous  Coal — used  crude  in  ilu  Hot  Air  Furnace, 


Description  and  Locality  of  Veins. 


Analysis  of  100  parts 
of  Coal. 


By  whom  analysed 
and  described. 


Staffordshire,    Tipton,    Wednesbury 

coal  works^ 
Derbyshire,  Butterley,  cherry  coal, 
Derbyshire,  Dodnor  Park,  soft  coal, 
Soft  or  mixed  English, 


Berthier, 
D.  Mnshet, 


67.50 
57.00 
51.50 
53.00 


lULTTiaU 


M  At  Mifcni  «j*  Bf 

at  OmI  AuM. 

Ao.  of  100  p»rn 

ou-l  b;  Miutrl. 

DMwIrdaB  aad  U<»1I9  vtCoti  Bad*. 

■"■« 

ll 

Th*Oo>ldM>rib*da>d 
UaoM*. 

ft  tn 

^s 

1' 

AU^„, 

OldoMl, 

n  g 

».4a 

4.81 

Olio  Umtoa,        hrMM*. 

»  e 

T1.10 

17 .4B 

t.i« 

»  B 

tl.8S 

IkW 

LBS 

a«lr>Mlr<n 

BMkAl*, 

T  B 

BLW 

I7.4B 

a.B<i 

.htaUidMiv"- ort*^. 

««AI, 

7  0 

tM» 

ITJI 

4.BJ 

jtow.                   fln^ 

01d««^^ 

>  « 

*M 

HLfll 

Ul 

BMr^, 

t  B 

§M 

Ml 

*J1 

TMtacIm 

IMc*.i^' 

4  0 

MLU 

NJH 

tM 

woaTfr. 

DniH«B*rnAnls, 

«  B 

H.41 

UW 

S.U 

<U«>b        fMSiiudain. 

»M«>4 

Tb^qUfr. 

B  S 

»r« 

K* 

s.» 

ruber  UnUa,        hrsML 

HMdD^Tdm' 

T  B 

Mja 

IBLU 

BJt 

lUn  Ualme, 

TknaqMrWr, 

B  S 

H.« 

»tJa 

3.11 

BlMHlba 

DnjrdiswRMknlB, 

1  B 

»ut 

M.H 

*.«« 

*Ua4,               ntoMlM. 

iMBimk*, 

M«i^*«l>, 

1  » 

IXM 

UKI 

IBB 

hlBM*. 

OH^mJ. 

a  0 

rui 

an 

IM 

BriTttD, 

>  0 

riM 

IB  JO 

1,81 

ftegeudBU. 

Hinta, 

(  • 

rs4j 

HM 

MB 

idll.y«n,      "^   - 

OljlMhw 

tSmWi-i. 

1  » 

ii.n 

lUI 

LU 

tm4 

■'^■~ 

sra-^-^ 

1  B 
S  B 

n.» 

tS.ST 

Ml 

4.» 

:2r     b-ibn- 

TudTSlD. 

)  S 

rB.B8 

10.31 

LBI 

Ui4                     Iteuete. 

oid-«r 

fr  B 

n.u 

ie.H 

S.M 

SU.do«d, 

S  B 

9UT 

IT.U 

!.•« 

NuUj.Rla 

Three  qoMWr, 

13^ 

IS.1B 

Mi 

•aUng  fM  tke  nbinir^ 

ss'S'""' 

TT.H 

I7.M 

B.eB 

IwtNed.     forget  ud  DdD). 

S  B 

18.71 

i8.n. 

MB 

EU  CHI, 

S1.B1 

ia.7i 

IJb 

Thr»  qnuter. 

B8.aB 

IIW 

t» 

Bi,«ln. 

a  0 

SLH 

l».10 

M*- 

6irb™.j 

1S.S0 

11.87 

T.BI 

Iron«»kj, 

Ytrd  <o>l. 

)tS4 

IMS 

1.W 

EDgifO  C0.1. 

ThK«  quarter  engine. 

4  0 

4  B 

5  I 

ri.71 

IK41 

113 
I1.B< 

^^^,Un^ 

Vard  en^ 

91* 

liiwl  SM 

hUbU,     forKe.Ji:d»n.. 

Tbree  qnwler. 

1  0 

»M. 

ir.mil  1.71 

B^iWl,         blaal  taniart*. 

Big  T*tD. 

91.37 

ir.oii|  i.«a 

mMmI.           "uidfbrgtfc 

iO  """""'■ 

I  IB 
S  I 

7LW 

IB.87,1BJ& 

iB.3a;  IM 

?S&x.    :      ■■ 

Old  coal.  lop.                  ( 

r«L« 

ISJSflMI 

nUe«l.        fH^  nd  -m. 

■'        bVPtom. 

»Ln 

li-rs'  :.M 

Bfaofurt.             Old  c«l. 

4  B 

».» 

tM».  aJ» 

Eakh4  fVoe  and  nta-r?. 

PuDl-;-iai>t(r,     rore*  cmO. 

:i.o«;';ji,  s.7i 

E^tal,  tbniAH  ud  (stg*. 

BUna, 

Big  T.iB. 

i  t 

W.14!SS.SB    iM 

p..»Ur, 

Thr»e  quarter, 

4  t 

rr.ss!i.i;  lw 

eaU«L 

Big  nin,  lop. 

Z  1) 

-0.41 1B.W   S.M:»bpm1,         bUit  hnaee. 

lower  lUHt. 

3  0 

n.SI  14.14   3.5(' iny  nrnpact. 

Rf  d  T*in,  upper  part. 

:»^11.0«   8.3i>UiamaIed. 

Inn  >i,rki. 

■■       nader  t*t\. 

a  a 

«J«  l*.4»    l^j  recdr  laiBiu.  bU*l  f«r». 

Bydelfg.  idwydfg) 

n>.M'l7.»:    3.in  fine  laaiDK.                 Ibrse. 

Y.rd  r»B. 

f3M  15.3*   13*  f«,KlT  luain*.  Mart  fcr'ce. 

?<DBark  rein, 

i«Lll  14.M   4.^>  rtedj.        forcH  and  wIl 

Three  qiuTirr, 

»BJ*I3.*|'   S.O"  laaiiur  «iib  do4. 

EDgi»  e«l  >r  old  «»]. 

i« 

rT.30  1».M-  ;.>Aref<d7. 

Big  Teia.  npper  put. 

"        lower  pMt, 

tlU^U.1:  4.M«r»B. 

Rwlu  nia. 

r  e 

':.7>1I.M   4.».««4p, 

Rk.™., 

BnMjTciB, 

13 

IS4f-l4J7   UlnM^     raikM^liM. 

R«l^>t. 

3  « 

IrUBwacks, 

Yai4e«4 

FowfMewi, 

St^iiaiS?^'^*-* 

FirecUTeML 

I  • 

BtaAT^ 

\*li«tMMJtit»(  -                m^ 
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o/SNltt 

Wakt. 

An-iotHIOpfeol 

'Oadil;  or  Ookl  Bode. 

11 

el,byD.Mo.he1. 

Deieripdoa  ud 

li 

M 

The  Coal  doacribed  ud 

1 

H 

til 

5 

83.04 

It 

1^8 

!1 

2.3F 

Rfd  TBin, 

i  <t 

Ihin  tamiuB. 

BdM  IroD 

Bis  Tflin, 

Si.S3 

13.7. 

2.73 

•  BTlU, 

R»l«  vein, 

S4.0e 

3.fin 

Four  feet  teln. 

i  0 

78.3(1 

I8!4& 

6.3S 

n  eompaol,  forgoi. 

Big  ».  upper  part,     ^ 

f 

!B.fl! 

3.50 

reedy,  blml  fBroaooa. 

Middle  p»t,                t 

11  oj 

iiM 

11,87 

bin  laycrr,  brittle. 

Boltom  p«t,               J 

I 

83.81 

13.44 

ajfi 

rregular,  i-hining. 

Biiilu  TeiD, 

DowUI*  Iroa 

Upper  pirL            J 

Il( 

UM 

13.02 

2.00 

mperreel  eleiTage. 

woik.. 

Lower  p.rl,             J 
Upper  four  feet, 

::' 

SS.(I2 

ii.7b 

13.23 
l!,7S 

1.7S 

atrong,  It  mi  on  Ihin. 
irittsi,  i^rnaoo  ooaL 

Lower  four  tttt. 

40 

9S.afi 

12.41 

2!2i 

•blniDgUminn. 

CwmceTiol, 

18.63 

in  layer*,  furnace  eoaL 

Four  re«t  forge. 

i  0 

S3.T8 

rio; 

s!2S 

part  reedy,  forge  ouol. 

Lillte  Ttin, 

S6M 

11.72 

I.Sf 

Ihin  iamioK,  forge*. 

Fo*i-y-IVaoe, 

7  0 

Sfi.OJ 

tl.4« 

S.50 

eampaot,  blul  foniMei. 

RuU), 

T  0 

3T.8U 

io.a: 

2.00 

iocompaol,            " 

Tbres  feet  vatl, 

S5.0I 

J.7t 

broad,*^^ 

,  Pen-7-dsTr«n 
t     Iron  work!. 

Foat  feel  co»l. 

*  0 

38.S(I 

io!oi 

l.S« 

hard. 

3,60 

"    forgea  >Dd  miUi. 

4 

Roof-pin  vein. 

2  0 

3S.3{i 

1L20 

5,ao 

"    mixed  quality. 

Big  vdo, 

Sfi.Ol 

12.24 

L7i 

er7.laUi.ed,  with  olod. 

J 

BOIWB,  co,l, 

iT.2( 

11.30 

L&O 

onmpart,  forge  «. 

Upper  or  jard  eoal, 

3  9 

79.011 

15.3J 

S.flO 

a.i»d,         " 

4 

Four  fpol  oonl, 

11.77 

3,-1. 

te^  ablDiog. 

■^Plymouth  iind 
^     Duffrjil™ 

ClrQmlIoo»l,1opp«l, 

3  fl 

i6.e-J 

12.0< 

-oni«],  beelfum.cepoal. 

12.30 

itt 

H-aouiar,  t>luit  fumaotii. 

RmIm,  lop  part, 

i2M 

13.0,' 

4.00 

bright. 

"       botlom  part. 

3  It 

iS.Si 

13.3; 

2.83 

botb  reedy  and  grannlar. 

Upper  Diugla  ooal, 

3  6 

IT.OU 

3.00 

broad,  forgei  and  mllll. 

*   JlOTlhjr"  ' 

Loirer  Dlngla, 

2  B 

80.34 

18.80 

3.00 

leH  brlgbt  andahining. 

Cjfarthfa  big  vain, 

00.28 

7,07 

1.76 

ilightlj  reedy. 

Cwm-dhu  pit, 

S  0 

88.TB 

BJ2 

2.00 

Cirm-iayDsdd, 

S  S 

88.87 

9,0t 

2.13 

»l»ly,  forgei  and  inilla. 

Cum.y-glo, 

4,  0 

■19.39 

e.b^ 

Upper  yard  »eiD, 

a  0 

SB.8I 

lUO 

2.00 

Iron  worki. 

Oelly-deg. 

8.H 

2.00 

'peeulor,  forgei. 

Mountain  yein, 

3  a 

3o!o: 

1.S0 

I  8 

02.11 

e.h 

1.76 

reedy  and  granular. 

Four  feet  coal. 

4  0 

87.00 

1.60 

eompaol,  blait  liiniace*. 

Rulu  vein. 

10  0 

38.80 

oil 

2.00 

■•         forg«. 

Two  feat  eo»], 

I  0 

i,8e 

oniied  nedy  and  granu-t. 

Small  rein. 

i  B 

80;4a;l0.8S 

8,76 

oolDpllc^  reBoerlea. 

IronwDriu, 

Foes-y-frans, 

4  0 

84.87    8.Sa 

7.00 

Two  feet »  inoh  eoal, 

S  0 

'».»]  V.W 

1.50 

bright  reedy  eoJ. 
reedy,  furnacea. 
bright  reoded  eoal. 

Yard  rein. 

82.90 

14.28 

2,76 

BUok  mino  ooal, 

91.18 

8.82 

2.00 

Upper  .ein, 

82.13 

12.  LI 

granolar,  wilb  <loi. 

Big  Ttln, 

9  0 

38.91 

7,18 

3^88 

eryatalliied,  fotgei. 

Hfrwain  Iron 

Four  feet  ooal,  oc  Qlo- 

wyon, 

i  « 

90.S8 

7,86 

1.88 

flligblly  reedy,  fureaeci. 

Sii  feet  ooal. 

10.98 

2.00 

regular  reeded,  fnrgo«. 

Pit  vein, 

3  Q 

87.1i 

.     Argoedin 

Upper  Tf  In, 

3  0 

7fl.i4 

22.&0 

o;o8 

riahle,  weak. 

■|  Cwm  Biich-D, 

Lower  Teln, 

3  D 

71.3073.411 

harder,  more  compoet. 

Wern  Dho, 

1  3 

78.0120.18 

i!bo 

used  for  emelUug  iron. 

Wem  Pi.OiI, 

80.0B  17.48 

2.48 

hard,  eompact. 

1   WGoDdeoaL 

Rldor  Tein, 

90.87  18.S! 

0.81 

teoond  ooal  eeriei. 

Tor  Mynydd,       ■ 

1  8 

81.1818.00 

0.81 

■S  Cwm  Baofaui, 

Four  foe^  upper  yoin, 

D.t3 

^    third  «oal 
■S   M>rl4i, 

lower  par^ 

4  0 

88!«sllo!oii 

iM 

reedy,  famaeef. 

Nine  feet  00.1, 

B3.74tS.Jtl 

large  and  Inoipy. 

Yard  ooal. 

78,9010.00 

ue 

oltaa  and  bdibt. 

Vein  fawr,  I, 

w 

T2.a*,14M\  1.W 
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Bituminous  and  Semi-bituminous  or  Steam  Coals  of  South  Wales,  on  the 

South-eastern  side  of  the  Coal  Basin, 

By  the  term  "reedy  coal/'  is  locally  understood  a  coal  in  which  the  vegetable  impressiou 
are  eonvpicuous  and  abundant  in  its  substance, — "Clod  coal/'  having  a  soft,  laminated, 
vegetable  texture, — "Splint  coal,"  which  does  not  lose  its  form  in  coking,  angular, — "Seoii- 
bitumineus  coal  coke/'  where  the  angles  of  the  cokes  are  ronnded,  and  having  considerable 
adhesion, — "  Partially  bituminous,"  where  the  coked  masses  have  rounded  edges,  and  slightly 
adhere  together, — "  Bituminous  cokes/'  those  which  dissolve  and  enter  into  fusion,  forming 
a  ccmpact  mass. 


Description,  Locality,  and  names 
of  Coal  Seams. 


Anal.  oflOOp'tsof 
coal,  by  D.  Mushet. 


Mynyddys- 
Iwyn  vein, 
sale  coals  for 
household 
purposes, 

Upper    or   red 
cuh  coahf 

Beddws  vein, 
Lower  red  ash 
coal, 


.  Risca  veins, 

C 

§  Cwm  lirnno 
'C^         coals, 

O 

»  Diaen-dare 


'  Cyfarthfa  furnace, 

Powell's, 

Morrison's, 

Penner  vein, 

Cwm  Dows,  (Morri- 
son,) 

Prothero's, 

Rosser  Williams, 
^  Crossfields, 
^  Cwm  Tillery, 

Phelps's, 

Abercame, 

Cwm  Came, 

Upper  Rock  vein, 

Lower  Rock  vein, 

IJig  vein, 

Reil  vein, 

Sun  vein,  [or 
Meadow  vein,] 

Yard  vein, 

Koek  vein. 

Red  vein, 

Meadow  vein, 

Ol.I  eoal, 
(  Rock  vein, 


v    furnace  coals,   {  Meadow  vein, 

\  liig  vein. 


I  Pen  Twyn 
g    furnace  coals. 


Abernvehan 
Rritish   Iron 
Company. 

-  Park,  south 

*"  Veins    of   the 

^  S.  Wale*  coal 

*  Iju.-in,   lie- 

?^  tween  Pylc 

^  and  Llantris- 

.^  sant. 


>Mellin    Criffin 
^    and  Pent- 
"=-    vreli,  near 
•*    Cardifl; 

Very  dry  Conh, 
trith    €Jrcc«H    of 
carhon  in  South, 
H'a/fs. 


Droydeg,  or  Rock 
vein, 

Meadow  vein, 

Old  coal. 
f  Red  vein, 
}  liig  vein, 
(  Rock  vein. 


'  Cribbwr  Vach, 
Bedws  vein, 
Maet^teg  hsn, 
Llangonydd, 

"   '         No.  2, 
"  20  inch, 

nirwain  common, 

"  2  y'd  coal, 

Llanharry, 
Collenna  3  feet,         ' 
"      cannel  coal, 
Little  vein,  ' 

Bra?sey  vein,  I 

Pentyrch  hard  vein, 
forked  vein, 
wing  coal,  ! 
pure  anthracite,         ! 


4 
4 
4 

3 
4 
4 

2 
2 
2 
2 
3 
3 
12 


3 

6 
3 
5 
3 

10 
6 
4 


I 
2 

4 

f» 
i 

8 

4 

10 

,'> 

5 
2 

1 
4 

4 
6 
3 
3 

o 

4 
5 


The  Coal  described,  and 
its  uses. 


0 
0 
0 

4 
0 
0 

4 

4 
9 
9 
6 
6 
0 


0 
0 
0 
6 
8 
0 
0 
0 
6 

0 
0 
C 
0 
0 
0 

6 
0 
0 
0 
G 

s 

G 
0 
0 
0 
0 

4 

0 
G 


,88.071 
C6.58 
68.68 
60.25 

68.86 

64.95| 

68.50 

'69.34' 

64.45' 

68.00, 

|66.88' 

62.631 

66.11i 

6L78i 

66.02 

01.25 

i      i 

07.28 

().'?.  o;i 

0(1.  Go 
OO.oi 

os.;;(i 
os.so 

07.8  4 

,71.88 

i 

08.20 
03.06 
08.60 
72.96 
07.06 
0U.30 

72.30' 

70.08 

79.0'J, 

OO.-tO 

01».01 

70.22; 

00.3-1 

i*  ■  *•  r 
(».».« .> 

76.00 

03.26' 

70.0»i 

01.00' 

71.26 

04.03' 


3.43  ,irregular  crystallized. 
5.50  jcubical,  compact,  reedy. 
4.50  "  " 

6.75  'slightly  granular,  reedy. 


8.50 
27.92 
36.92 
33.00 

27.14 
33.30 
30.00 
24.16 
24.80 
30.00 
28.37 
31.10 
31.14 
34.28 
29.15 
33.80 

31.34     1.38  compact,  reedy. 
32.00  I  4.37  with  layers  of  splint, 
34.78  I  3.00  cubical. 

8.00  oblong  reedy. 

5.60  strong,  bright,  shining. 

4.00  cubical,  tarniE-lied. 

2.50  used  for  blast  furnaces. 

3.00  "  •* 

2. 02  lamintE  regular,  reedy. 


4.00  jcubioaL 
1.75 1      "        compact 
1.50  no  sulphur,  clean. 
6.50  jcubical,  compact. 
10.75  jshining  brigbL 
2.00  'compact,  hard,  strong. 
4.75        "         cubical,  reedy. 
6.25        "  «  « 

2.75  ifor  steam-packets. 

3.94  oblong  masses,  reedy. 
2.83  irregular,  no  sulphur. 

4.95  pyrites,  strong. 


31.36] 
28.101 
27.70  j 
28.64  I 
2IMO' 
26.60  : 


24.80 
32.00 
27.60 
26.30 
26.70 
26.70 

20.14 

26.82 

10.20 

38.00 

27.80 

28.28 

21).  10 

22.60 

33.00 

23.  J4: 

34.12 

27.34 

30.00  ; 

23.76 


7.00  cubical. 

3.76  cross  or  sectional,  pure. 

4.00  incompact,  friable. 

1.76  used  raw  in  blu;rt  fuma's. 

70;;  a  tt 

5.00  cubical  splinL 


Dowlais  iron  works,! 
CyfaTlViv«k        " 
Pen-y-daxati,  " 


31.87 
5     0  ,05.G9i     2.S1 


17.50 
18.80 


1.50  bright,  furnaces, 

3.50      "        in  thin  laminae. 

1.25  "        blastfurnaces. 
1.00' 

2.60  imperfectly  rbomboidal. 
1.60  broad,  reedy  coaL 
1.60  f-mooth  fracture. 
3.76  slaty,  partially  reedy. 

1.26  .strong,  ree<ly  coal. 
1.60  broad,  reedy  structure. 
2. 03  laminated,  oolitic. 
2.00  workmen's  fires. 

9.00  heavy,  forges  and  mills. 
5.00  crystallized,  blast  furna's. 
4.60  reedy,  tin  plate  works. 


L50: 


it 


furnace  and  forge. 


79.50, 
.78.40' 


3.00  lamellar,  does  not  cake. 
2.80 ;         "       cakes. 


^^.^^    ^.*1.^\ 


K, 


a 
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AnAraeUe  of  South  Walet,  itmards  the  watem  extention  of  &e  Bonn. 


|| 

Analysis  nl  100 
parH  of  coal,  by 

nd  Loealily  of 

C^Bl  Buda. 

1' 

1 

H 

Tho  Coal  deseribed. 

"a 

?- 

ft.    in 

■5 " 

IVU  feron  Teio, 

1st  beJ, 

se.st 

B.8E 

4.00 

mised  with  coke. 

Twll-feron,  in 
Nenth  Tilley, 
N«th  Abb.j 

2d      " 
3d      " 

IS  D 

sfl.se 

B0.24 

!2!00 

8.30 
O^Ol 

lery  bard  and  roedy. 
anthracite. 

fomkoM, 

fitb     •• 

9109 

s!oo 

more  brilliant 

8lh     " 

8l]0O 

»!oo 

lO^OO 

more  reedy. 

TjUaydwn  Iron 
woflu. 

Big  vein 
Bn»  vein. 

88.70 

7.B0 

3.50 
3.00 

8™nf«'p™lk 

S9.t0 

BM 

3.74 

brigbt  and  ihining. 

Sinnua, 

Bi^'lb.  l.t  bed. 

f 

sn.DD 

Bl.i2 

T.Sti 
T.OS 

3.G0 
1.50 

aorrftco  aniootb. 
blast  rurnaeei. 

"        2d     " 

floJ 

b.tl 

1.&0 

flat,  boarded  soal. 

TiUl-y-ferra, 

Iron  work., 
8wu>.«.  ^- 
ley. 

«       3d    " 
CtH)  T.  npp«r  bed, 

I 

01.18 

S,51 
7.24 

1.50 
1.50 

roedy  and  grannlir. 
pitcby,  brigbt,  ■hiniDg. 

"       iQWer  p«it. 

91.89 

S.61 

l.&O 

larlially  gniDular. 

BruM  V.  npper  p.rl. 

92.48 

B.Ol 

1.50 

•right,  lamlnn  irresnlu. 

■'        lower  part. 

irregular,  reedy. 

Btaok  veiD, 

93.il 

5.38 

1.S0 

Lillie  Toin, 

90.61 

7,88 

l.iO 

rsgular  bat  tiristed. 

Pemyrch  wynn. 

6     0 

9S.09 

2M 

i.ao 

reedy,  forge  and  fumaee. 

Cinn  Ne«th, 

Three  feet  vi:iD, 
Kighlosn  feet  vein, 

Ciodciford  furniee 

3     0 
9     0 

94.10 
B3!l2 

4.91 

.93 
L50 

1  analysis    by     D.     gchaf- 
1     Uea± 

■s- 

or  Lower  High  coi 

!    , 

Delf, 

3     0 

62.00 

38.00 

2.00 

strongly  reeded,  biigtak 

•^1 

P»rk-ond  CD»I, 

I     0 

free  from  eplinU 

Coleford  High  Dalf 

^  I 

toppirt. 

i    fl 

12.03 

4.25 

thin,  brigtit  laminas. 

>? 

Middle  port. 

n:i.fli 

U.BO 

1,50 

rvedy.  bright,  pyritoiu. 

■3  a 

Botlom  p.rt,            (. 

■m'..,th  frae lured. 

Ii 

Chureh-    [top. 

.|..-™lar  fracture. 

way  coal,  J  bDKom, 

^  '^  ;         '            .1        -:i.',..ih,Blrnight,reedy. 

£  ■" 

Boeky  vein. 

2     1...:                           ...ric,  pBrlifillyr.od«d. 

■H 

SMrkey  coal. 

S     6    '■.■    .     .'..:-     1.7  .  li.iriijilly  reedy. 

Park-end.  Littl. 

§ 

DM, 

iS.Zi, 

£.iO 

oompaot,  bright,  reedy. 

■■      Bmilb  and, 

3    0 

fl3.36 

U.&9 

!,7& 

heary,  oompaet,  reedy. 

Tow  coal,  part  of  Ihc 

/"K' 

10  yard  eoal. 

S1.90 

«.80 

7,50 

Strang,  reedy  coal. 

56.00 

42.6( 

1.50 

neathlDg  ooal. 

64.17 

3.60 

strong,  bright,  reedy. 

60.4fl 

it!7( 

1.75 

bright,  pilchy  fraolnre. 

?  ford.hire. 

New  mine  lop  oool. 
Firs  olay  coal, 

16!3& 

a.i8 

reedy,  without  ipllnL 
...■flk,  friable,  reedy. 

New  a.  botlom  ooal, 

!y,  mixed  with  elod. 

> 

.r.-lit,  bright  eoaL 

bottom  p't, 

i.^htandlhiDipllnt. 

S   uta,  Bonth 

Pour  rest  euaJ, 

4     (1                   ■■....  l;M,  phiniBg,  imooth. 

Thr«B  f«L  eoal. 

3     11    ..I     J  1  ..!■■    2.'n,    1,^1,1,  pilthy,  reedy. 

3   Smfford- 

Firo  clay  ooal, 

i    0  isi.rtj;42.Bi;  2.2;. 

.irung,  reedy,  uniform. 

S   iUir«, 

Bottom  veiD, 

7     0  ,«i.B7 

33.  Ou 

Iwrd,  splint  ooal. 

i 

Fi«  ft.  .plJDt  01, 

b    0 

t9.li 

45.83 

4.75 

uninn  minute. 

a 

Button,  ooal, 

79.78 

10.7! 

V.50 

< 

Basisy  miaa  ooal. 

iS.30 

18.70 

3,00 

reedy,  dull  lurfaead. 

Une  end, 

Li  I  tie  min»  coal. 

i    0 

62.30 

15,2C 

2.50 

oom|.aot. 

Noiih  &al. 

Grcal  row  coal, 

!.Sf. 

•mooth,  thin  laminn. 

Ibid(h1r«, 

Belt  ftimaoB  eoal. 

10    0 

Bl^IO 

■)!;ao 

2..W 

bright,  sbioiDg.  cubieal. 

A.be.eoal, 

fll.Sl 

17.18 

1.60 
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An-oridUpart. 

1-3 

OD'I  by  MuJbel. 

DeioripUon  and  UfsUij  of  Co»!  Vrfn* 

E^ 

SK 

The  Coal  dewribed  ud 

g-Bi; 

1 

=  1 

II 

iuueei. 

ft.  in. 

s 

ii 

■< 

it 

Liltle  Row  coal, 

4     0 

43  us 

3t«7 

Tm 

bngbh  with  clnd  panlngi. 

S(Veo  f«.t  «o»l, 

T     0 

117  911 

W4- 

163 

ihm  layen,  rornaoe. 

it 

Stonj  »eiB, 

8     0 

BSIT 

n-i-\ 

150 

'ompact. 

BmbuT;  or  Iluscai, 

Kn<.«lfl.'»  DuBl.  Delph  Unt, 

10  64 

17  86 

2H 

bngbt,  free  bnmhii. 

la 

P.:iLci»k  ooul,  FealaD  Pack, 

0     0 

cubical    (faroicet. 

Spendcrgft  vein. 

'.TiJa. 

brojul  potteries. 

^1 

T*n  fuel  cod. 

Oreat  Row  fonl, 

!  cal,  poll'i  A  nilt  wb. 

Lktia  Row  coal, 

ri              " 

ghropthlre  iloae  ooal. 

i 

Sulpbur  ooal. 

1  r  riof.  boose  pflipi 

Clod  loal, 

1           =iy  furuaeea. 

Randle  va>l. 

FIidC  coaL 

susj 

16>-, 

a.i( 

bard   (ale  or  imilh'i  oic 

TopooBl. 

(1*10 

113 

regular 

B«(  fuogonnonl, 

B3M 

36  B7 

I0« 

liiiDatelrUl>>ll>.i>opyriUl. 

Double  o«]. 

S7S7 

41  SK 

7b 

hard,  bl«t  furnace. 

> 

Three  ^nrd  coal,  part  not  soksd, 

«131 

liSO 

Gne 

1 

"            part  ookod. 

3     0 

62  70 

U7n 

I  80 

straug. 

i 

Two  yard  ooal  coUd, 

BM88 

i»eo 

hr.ghl. 

Bnmy  rein  ooked. 

S     It 

tibf 

ma 

13! 

eubic 

Crank  ooal, 

9    9 

-ISd 

2&-0 

74 

miaed,  lUmacB  and  nle. 

DrnwiBll  Tdn, 

6     0 

13.Rt> 

«70 

an 

not  arm,  free. 

^n 

Powsll  TBin, 

5     0 

63*1 

34  80 

17S 

Amh^ 

^-- 

Fivo  yiud  vein,  tap  part. 

16  20 

Utm mated,  free. 

*l 

HildJle, 
"               lioHom, 

B2-2 

16  00 

12'- 

more  compatl,  iron  mak'j. 

hiB  lamina.,  wLib  clod. 

Tbr«  yard  eoal, 

62  SR 

16  60 

112 

MBpoet,  free. 

1 

Two  jarJ  coal. 

BO  61 

•»i 

frM.  4blDing  fraclDce. 

10  00 

Lav 

hard,  lead  works. 

I'aoliey  Iron  works,  HtDDe  raiB, 

S     0 

61  9S 

W6- 

2J8 

broad  partly  erj.Wliied. 

Pant  Iron  worki,  blut  rumiuic  ol 

67  2& 

lIK'i 

ISO 

gnioular  for  blael  forHMe. 

1 

Coed  TaloD. 

»     0 

J9  6b 

Sweeny  ealliet;,  bnuay  vein. 

ii-^e 

15  i" 

CefD  oolliery,  ooiu-RhunboQ  n'ki 

IB  3(1 

"                 braisy  coul. 

3     D 

iin 

ISO 

aminated. 

1 

Black  Pork  eoal,  2  yard  rem 

li  yard  Tem, 

r  Dg  »nh  clod. 

Llwjn-y-onnion,  i  yard  ooal 

tb,  roedj,  blMtfur-ei 

Cbirka  bunk  colliery,  .Iranger)  c  1 

rl 

Delf  eolHery,  y'd  v-n  n'r  Rhuaboo 

r  pact. 

Kirby,  upper  bard  or  mala  ooal, 

iH   sbioing  parting. 

4  5C 

jlnng,  brciiking  obloog. 

18  2^ 

ISO 

•'        twisled  lam  inc. 

MbId,  upper  hard,  Duokmanlon, 

64  4- 

3.50 

Normoulun  Com.  Coduor  Park  o  t 

56  2: 

n6« 

2.1 1 

free,  forge  and  milb. 

MaiD  latt  eoal. 

37  71 

clod   tpir. 

■t 

Allmton  work,.,  lower  hard  ooal. 

1    0 

6    (11 

22 

Bulterlyp'koory,  " 

M  H'4I1 

i    ■< 

pimr  '  ".""'■ 

1 

Morely  p'k  w'lis,     ■• 

8  2^ 

01  «j 

)2 

m  led  EO"d  olearaga. 

Double  or  Minge  ooal, 

>nghl,  funiBcej. 

Clod  eoal. 

fll  '1 

150 

<moo(b  fractore. 

Uucklrvnd  Hollow  or  Kilbara  coal 

10  01 

IS-- 

Iroail  imooib  rnwtnre. 

Mortley  Purk,  oannel  coal. 

Loncboldal. 

Csuud  coal  Dear  AlfretoD  workg 

55 

to  7 

heaniiful  fpecnlar. 

Lowir  Moor,  I.eller  bed. 

("IB 

Jente  fomace  and  foita. 

.S 

black  bed. 

1     B 

142 

"7  01 

triable  domeatic  uhl 

1 

Bowiiog,  belter  bed. 

1     1 

12  i 

2  00 

bimmmouiF.  fur,  Bodfoiss- 

crow  ooal. 

I  1,, 

flietiDCt,  with  elod,  aale. 

Is 

Parkicate,  mftinODiA, 

0  71 

2H 

1  feet,  hlaat  faraace*. 

Olii  ParkgMa  loin,                          \  «.    (\oVj'.\>,^ 

Wl  iti  laming.,  ■' 
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FeU,  hOamiiuMiM  Coah  of  Torlahirt  and  Scoaand. 


AaalfaiioriOO 

Id 

is 

parlaofsoaL 

DMeription  ud  LookUlf  oTOoU  Toliti. 

Bj  vhoiD  analjMd 

ll 

and  deuribed. 

P 

1 

'i 

s-s 

ft    in. 

J_ 

Hi 

^■5 

TOIESBIBB. 

— 

PaikgkU,  top  A  oppet  pwt  of  lh6  T  n.  01, 

D.  Hiuha^ 

1  4 

82.SI 

38.« 

1.00 

bouon  pmrt, 

1  S 

no.S' 

31.S8 

1.S0 

Bifk«,b.w  ™»i, 

S4,SI 

SI.S4 

2.S0 

Wortboia'  runmce  mbI, 

«  of 

flo,3: 

38.18 

1.S0 

"        aoother  ■pecimaD, 

».if 

40.8fi 

2.50 

>mton,n»ldco>1.ipliDtpu^ 

a  ol 

119.41 

3.00 

"       roof  or  loft  part, 

M.Tl 

38.04 

1.M 

Thimiollffe,  (bin  funuies  cod. 

1  s 

e3.B^ 

3S.»2 

.SO 

Emilhj.  voad  cunl. 

s  s 

M-dl 

44.IT 

1.13 

Sktley  P.rk, 

1  T 

e».i; 

30.00 

.88 

TorVihin  KorI,  coitl, 

•fl.4t 

3S.M 

.88 

Stnfard,  main  soul,  fi  tMt  lottMn  put. 

3  D 

«10r 

3E.BT 

l.!S 

Upp«^ 

3  0 

«8.1f 

J0.10 

I.BS 

Silktlon*,  main  coal, 

86,0f 

SS.» 

3.B1 

•'        iDllorolMiooal, 

" 

5  0 

63.1C 

3S.15 

LI6 

8coTLun>. 

ayda,  nppar  *om,  top. 

37.or 

41.S0 

21.80 

"      botlom. 

5S.4I 

"          "      lacond  Tain, 

11.11 

48134 

g!&« 

«     tblrd  or  ft-rsao*, 

M.ai 

4fi.&a 

S.SO 

<•      anh  tptiDt  seal, 

*J.4f 

42.40 

4.1* 

Cald»r,  ftunus  coal,  lop. 

fS.S)' 

43.83 

t.» 

"•    .pltDtpart. 

&0.B7 

47.48 

1.8S 

"       ipain  coal,  top. 

»fl.(M 

40.3V 

1.01 

"       mlddi^ 

».3{l 

sv.vt 

7.7S 

"          bOltolD, 

SI.W 

44.&I 

3i80 

OlsQ  Bask,  faniacc  coal. 

S.1.W 

44.20 

LOO 

Inferior  coal. 

4S.81' 

44.20 

T.0O 

Claugh,  ttamacs  coal, 

42.2S 

lO.ST 

Omoa,  aplinl 

48.BZ 

"       brigbt         " 

4T.1V 

t».«r 

49.31 

1.00 

plda^lm'.,^ 

EWTJ  ipUDt, 

ii.ei 

4«.0T 

1.(1 

" 

M-BT 

»9M 

8.0* 

Ooiru  goal,  flnl  Trin,  top  part. 

ig.t5 

44.es 

iM 

4g.«i 

46.93 

1.(7 

42.IH 

48.34 

a.4S 

"             iflh  rain,  splim. 

1R.84 

4B.7B 

L87 

"           iUthT.iD,  lower  main, 

I.  Craw  coal, 

SI.SP 

44.BB 

3J1 

3.  Head  coal. 

IB.O)' 

40.38 

S.M 

S.  Oronnd  ooJ, 

4(.SI 

M.O0 

3.4t 

i-FoolooaL 

iJ.S7 

44.1  S 

3.W 

" 

3V.*:) 

i8.6T 

4.tB 

Dry  Coait,  aol  vry  mUmivt. 
Cl7da,ipin>lccd, 

se.oo 

3B.80 

4.30 

«        '      .<      ' 

ThonaoD, 

9I>.!-1 

ss.iT 

9.80 

'■      Blod  eoal, 

D.  Hnthal, 

TO.OO 

28.10 

4.60 

•'      nft  coal. 

ThomioD, 

42.Si 

4J.TB 

10,00 

"      Diai  Olaigoir, 

DotraDo;  *  BwUdar, 

S4.40 

31.00 

4.80 

Caldar, 

Sl.00 

4S.00 

4.00 

Hoakland,      « 

i«.a(i 

41.40 

1.40 

Xlddtorig, 

Dr.  Pyfc, 

10.S0 

4t.t0 

T.3B 

Seol^eoal, 

W.  B.  Joluwoi, 

48.91 

9.14 

BoMokMDMl, 

80.34 

88.98 

J.TI 

Dr.  Ur^ 

9».40 

..«. 

i.JB 
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1 

LoMlities. 

Bf  whom 

Gumined  and 

■uialfaed. 

2 
1 
1 

Soma  Walib. 

Anlhmeilei. 

Dr.  SchBfbtteutl, 

VuIb  Cdwin,  Crane,                      f 

Jno.  F,  FfBier, 

1 

W.R.  Johnson,  1 
D.  UDsbet, 

Dr.  PfjB'a  Ejper. 

1.33 
1.3T 

WeUh  none  rani, 
W.UI.  aUly  .ion.  coal. 
lleAn  of  Beveral  Tarieliea  of  Welsh 
coal, 

1J8 
1.40 

1.3B 

Edbopwji  Cobtwist. 

The  Alps,  Iiere,  Caalon  ofLaannre, 
OttQlon  of  Lnnton,  near  Orenoble, 

of  anthracite, 

M.  Kobio, 
it.  Ranted, 

Berthier, 

1.07 
1.3S 
1.33 

Dry  or  tligMs  Biluminoui  Coalt. 

KUkennr,  Leinslcr, 

"        aiaty  or  cminel, 

Corgoe, 

Qasen's  coaoty,  LcLnsler, 

Kilkenny,  canuel, 

KUkctmy, 

D.  Mnshet, 

Kara  ten, 

Dr.  C,  T.Jflckson, 

1.60 

1.40 
1.40 

Scotland. 

Coal,  UDder  Bassll,  Renfrew  shire, 

D.  Mushet, 

FuNcz. 

Me*n  of  twclie  Bpecimeas, 
C6lo  d'or,  Since?, 
Maia  Salie, 

M.  Berthier, 
Db  SprviUe, 
M,  Varin, 
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f 

Bituminous  Coals  of  France, 

• 

Analysis. 

Departments, 

Locality. 

Concessions. 

By  whom 

1^ 

Coal  Basins,  and 

«  »i 

varietiea  of  CoaL 

analysed. 

.*5 

a 
o 

25 

• 

to 

J>  S 

ta 

QQ 

o 
75.23 

0^ 
24.77 

< 

^ 

r 

Montet, 

M.  Baudin, 

1.38 

•5 

Oabeliers, 

« 

1.34 

74.92 

25.08 

Basin  of 

Deux  Chaises, 

> 

Fins, 

Chapelle, 

it 

1.48 

74.22 

25.78 

«■ 

Fins, 

« 

68.28 

31.72 

1 

Novant, 

it 

1.30 

62.49 

37.61 

r 

Basin  of 

) 

1 

Bussiere-la 

• 

tt 

1.34 

54.70 

45.24 

grue, 

J 

Basin  of 
Bert, 

■ 

n 

1.36  1 

58.47 
64.20 

41.53 

35.80 

' 

Commentry, 

M.  Regnaalt, 

63.20 

36.60 

1.20 

o 
•o 

Basin  of 

Chambled, 

Marais, 

« 

1.38 

37.85 

12.15 

1  ^ 

Com- 

Commentry, 

Amenat, 

it 

1.27 

60.00 

40.00 

(§ 

menlfy. 

X^ris, 

Qreat  bed. 

ti 

1.35 

58.87 

41.13 

.s 

Id., 

Fenieres, 

« 

1.31 

56.76 

43.24 

» 

Doyet, 

La  Souche, 

« 

1.30 

61.23 

38.77 

Basin  of 

Monticq, 

Bourdlgnat, 

it 

1.28 

59.58 

40.42 

Doyet, 

[d., 

Chauvais, 

ii 

1.30 

58.61 

41.39 

Bezenet, 

Qrande  masae. 

« 

1.32 

56.84 

43.16 

> 

' 

Xe^  bed,          1 

M.  Baudio, 

1.26 

66.60 

30.19 

4.60 

Mines  de 
Lempret, 

Mine  de 
Madie,             j 

2  metres,          2 

1.33 

56.30:29.80 

13.90 

Cbampagnao  in 
the  coal  basin 
of  Ilaute-Dor-  ' 
dogne— Cantal, 

3 
Upper  bed,       4 

5 
First  or  lowest 
bod,              6 

tt 

1..36 
1.28 
1.27 

1.28 

53.20 
65.70 
62.40 

60.70 

|30.30 
30.10 
30.60 

32.90 

16.50 
4.20 
7.00 

6.40 

2d  bed,             7 

tt 

1.28 

64.00,31.60 

4.40 

Manriao, 

Madie, 

M.  Berthier, 

61.00,34.50 

7.50 

> 

I.  Messeiz, 

Cly  dance. 

tt 

1.39 

85.4914.51 

2.  SIngies, 

Morilleux, 

tt 

1.38 

71.27  28.73 

3.  Lempret, 

New  bed. 

tt 

1.38 

69.10  30.90 

4.  Madie, 

2d  bed. 

tt 

1.27 

68.97  31.03 

Coal  basin  of 

5.  Prodelles, 

3d  bed, 

tt 

1.40 

67.28  32.72 

la  Haute-Dor-   • 

6.  Vendes, 

Champlaiz, 

tt 

1.38 

66.08'33.92 

dogne  Cantal, 

7.  Madie, 

1st  bed, 

tt 

1.31 

66.05:33.95 

8.  Singles, 

Ginguette, 

tt 

1.32 

65.14 

34.86 

9.  Lempret, 

C.  de  I'air, 

tt 

1.35 

63.08 

36.92 

Mandailles, 

Lignite, 

tt 

1.29 

41.45 

58.55 

Jhambeuil, 

Lignite, 

tt 

1.28 

40.88 

59.12 

' 

1.  Charbonnier, 

Great  bed. 

M.  Baudin, 

1.43 

86.41 

13.59 

I.  La  Combelle, 

« 

tt 

1.38 

80.31 

19.69 

I.            " 

La  Ronsiere, 

tt 

1.36 

78.82 

2L18 

(.  Armota, 

Fontaine-du- 

Chien, 

tt 

1.38 

77.48 

22.52 

Aurerge,        J 

5.        " 

Chamas, 

tt 

1.41 

76.79 

23.21 

\  Gras  M<nU, 

Great  bed, 

tt 

1.35 

75.31 

24.69 

r.  Fondary, 

Les  Vignes, 

tt 

1.30 

75.15 

24.85 

Central          ^ 

S.  La  Taupe, 

Arrest, 

tt 

1.32 

73.89 

26.11 

France,  de-  V 

).  M^g^coste, 

6th  bed  of  4  ft 

tt 

1..34 

73.01 

26.99 

partment  of  .s 
Puy-de-          1 

10,  La  Taupe, 

Great  mass. 

tt 

1.33 

71.80 

28.20 

11.  Les  Barthes, 

Batard  of  3  ft 

tt 

1.36 

74.40  28.60 

Ddme,           05 

12.            " 

S  feet  bed, 

tt 

1.39 

70.14;29.86 

e 

13.  M6g6coste, 

7th  bed  of  8  ft 

tt 

1.34 

70.09  29.91 

e 

U.  Les  Barthes, 

3  feet. 

tt 

1.45 

70.07  29.93 

^•^ 

15.  M<g<coste, 

6  feet  bod, 

tt 

1.34 

69.86  30.14 

16.  Les  Barthes, 

3  feet, 

tt 

1.35 

68.64  31.34 

17.  M^g^costo, 

7  feet, 

tt 

1.49 

67.08 

32.92 

18.  Les  Barthes, 

Le  Fen, 

tt 

1.33 

66.78 

32.22 

k 

19.  Brioude, 

Preissat, 

tt 

1.32 

59.43 

40.57 
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f           Anlyrii. 

CDJb.ilo.  «nd 

Uulil?. 

By  •bom 

& 

>•: 

TmrlotiMorOod. 

ualj«,i. 

t    1 

15 

1 

CInglof, 

U.  BaadiQ, 

,«s.i»e 

32.00 

4.11 

Ag»ei>  bad. 

1.310 

18.41 

B.H 

Buiu  of  Bru- 

h%  Lotiiig 
bed, 

„ 

1.310 

»s.sa 

H.8D 

■00,    mintt  of 
L>  Tanp*  ud 
Am... 

Four  feet 

bed. 
Lit  Felicite 

■• 

1.320 

dfl-zo 

27.00 

LM 

bsd, 

1.300 

ai.50 

28.00 

tM 

U  TroaeUe, 

iB.10 

'8.80 

LH 

Bulo   of  8t 
£lo7,  or  Mod-  . 
Uigne, 

U  Kochf, 

1300 

i».80 

to.n 

SJI 

L>  VcniBrda, 

" 

lisoo 

fl0.i« 

«.6« 

B.II 

MMMil, 

1.S9D 

S8.3I 

IS.T9 

IH 

Baaia  of  Boare 

Uitia, 

Single., 

i.3sa 

76.0(1 

I3.DB:ittl 

1.3S0 

AS-OC' 

».<KI  Ul 

Pnj  S.  Oulmior, 

Ob  Cbier, 

1.340 

■5i.*S 

I5.M 

L.  B«t<»e, 

1.280 

^i3i 

Mollitre," 

M.  Oraner, 

T4!o(l 

!8.U 

Jomssul, 

" 

S8.T6 

lit! 

SL  B«r«lD, 

„ 

se.T5 

tLH 

1 

vigD... 

73.5! 

»JI 

I^BuioDf 

^  Crtnaat  ud  . 

Mmillot, 

t|o..re  Br«, 
St  Charle., 

I 

M.80 

l>.H 
iUt 

CommuiiMtit, 

er.TS 

Ul 

1 

81.SS 

IM 

Longuu  Ponduo, 

10.00 

iH 

Ragny, 

s.» 

RUdv, 

i8.00 

i-M 

Lucy. 

Lnoy, 

ILM 

Buna  »t  Loire, 

Hsaln  of  EpiuBC, 

RcgnnoU, 

S1.ICI 

.18.40 

;.M 

Voli, 

Sl.Tl   I2.S0  i.SI 

Diuphin, 

4».2l>  18.30  (.St 

Voli, 

a9.2li|IS.30,Ii.W 

Btua  Alp«, 

D««phiQ, 

34.T0I5S.HJ1JJM 
40.81)  ii.W  :.M 

MfooBque, 

11.ZO,JO.S(I1J,W 

VnicmuE, 

38.90  31.50,  ».« 

1 

Pitrre-vert, 

Lignilei, 

M.  Didny, 

2S.00lo.50;(.M 

Cmdiore, 

48.]lt|44.S0   7.10 

Vu^. 

SL  Zicbuie, 
nonuHvt, 

32.40!ni.«0|  S.01 
40.60|:l9.4P|llJ.M 
40.  Oft '.moo,  (,l( 

Taueloso, 

PioUno, 
Moi.tr«Bon, 

2fl.e<i.ii.io:i..io 

Do  Solid, 

Monloel, 

M.  Gmner, 

77.iy  l»,rtl'    5-f! 

31.  Marie, 

Ch»nfj,             1 

:sj 

Si.  Clfludo, 

iltooi,               1 

T4!3I  !4!l7    l.ii 

7I.80!23.I3    3.« 

f ;  BM<n  or 

SI.  Uario, 

Choney,           I 

7S.T^;4.3.1    l.S) 

■■■<,  Eaint  Eti- 

RercDI, 

-S.T."  !2.8a|  4.44 

S  i  enne. 

SL  Clnu'dc. 

M«oDf.               3 

7S.l:i;24.47   S.40 

l-S 

Ciiraiido, 

Cole-Thio- 

^^ 

Ilero. 

69.1.125.871  SiO 

r 

Onndo  eoache 

" 

89.27 '21.50!  „j:3 
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ffitemmow  Ctwlt  of  JVonee,  DvpaHinad  of  Puy<U-Dbmt. 


AnatyiiB. 

B;  Hbom 
■oalyaed. 

buiu.  and  «>riotlei 

hoctiitj. 

Coa„.,i™.. 

J 

II 

i 

5 

|i 

1 

Chm*, 

(.  Da  !■  Roohe, 

H.  enmn. 

BT.BB 

38.47 

S.6T 

Vi,.«nt, 

t.  B«nrd. 

fifl.BB 

2B.I0 

4.14 

DsriUa, 

S.  JH>  1»  H«lhB, 

fls.r; 

ai.oo 

2,88 

!d  cUm.    Oidi- 

J. 

Jt.M 

e.41 

S        DKrj  Coali  of 
1       BuuL-Etieone, 

St.  Andt*, 

7.           " 
M«aiii, 

" 

65,8)' 

ZB.2T 

6.38 
fl.4B 

Ponp.. 

T.  Do.  TrotuI, 

12.8i) 

29!73 

r.sa 

7.             " 

18.81 

26.03 

15.18 

1 

Vinwnt. 

7.  B*rard, 

S3.7: 

25.27 

11.02 

e. 

27.13 

S.83 

draat  bed. 

Sdolui,    P« 

I  >t  quality, 

14.10 

8.0S 

Coal  a,  laagao 

Id        " 

H.!>r, 

:15.43 

10.01 

fitmmc, 

LiUei, 

Bennditre, 

is.rt 

35.57 

6.84 

OreitC  bed. 

111  qunlity, 

ie.3» 

35.20 

5.51 

'f     BooehMda 

MtDadatunl.     1 

U.  Did*;, 

t8.!( 

JB.00 

2.80 

BI.D.              : 

18.00 

3.50 

Ugaiui  or 

MtoelM,               8 
URitre  Jeu,       4 

U 

isiflo 

iB.eo 
M.eo 

4.80 
B.50 

Ureaiqne, 

La  FortUDS,         5 

U.7D 

S2.S0 

a.oo 

La  Siouds,           t 

t3.Te 

17.80 

8.60 

La  Rarette,        I 

sfl.m 

63.60 

T.0O 

,}  fArdenn... 

Sfch™l, 

Peal, 

M.S.ny»Be, 

22.0D 

BB-TO 

8.S0 

^  J  BM.e.-A1pe,, 

M.  Didaj, 

8.0< 

33.00 

"^      B«.«-Pyr*n««, 

DnjDDDe, 

LigtiJU, 

M.  QrJ«, 

ie.!c 

38!l0 

13.70 

1      LoMnt,  uid 
1      Areyroa, 

i0.7(l 

47.eo 

1.70 

Pejra  Ud 

M.  CoeboD, 

tfl.20 

4.70 

5     G«rd, 

Alaia, 

St  Chriitol,  lig. 

M.  Varin, 

M^OI 

20.00 

■3        BoDohM-dB- 

llelCDd«ae,           1 

Great  llg'le  bad. 
Smaller  b«d>  of 

U.  Didsy, 

is!2l 

52.40 

8.50 

2.40 

lignHa, 

«        i 

i«.6fl 

20.00 

V«r, 

CoUobrierai, 

COBI. 

63.00 

28.00 

0.00 

1.  Foumier, 

K.V«in, 

78.01) 

18.00 

8.00 

2.  Plonb, 

lo.oo 

17.00 

18.00 

Ls  Or&Dde 

J.  L.  Barrmque, 

80.BC 

14.50 

6.00 

Comba, 

i.  AbiloB, 

BLOC 

14.00 

B.O0 

g 

S.  Veldora, 

rs.oi 

14.00 

11.00 

^ 

6.  Bptqnet, 

74.00 

20.00 

6.00 

7.  Botacblld, 

73,sn 

10.50 

10.00 

8.  Levade, 

77.00 

iS.0O 

6.00 

•       Co»l»InAm.ndi«- 

Preiool, 

B.  Troi.- 

-S       .eneol  of  Al.i., 
if       DeputmcDl  of 

7T.fiO 

18.00 

4.60 

10.  Cicig-paiu, 

18.00 

1B.51 

2.50 

0«d, 

Pwtai, 

11.  Taranitrs, 
13.  Rawi«ra, 

„ 

S&.O0 
78.51) 

i4!0O 

18.60 

7M 

" 

Ba.rig., 

13.  Great  bed, 

67.50 

20.60 

12.00 

11.  CbampelMi- 

* 

lOD, 

7B.S0 

13.00 

7.50 

Sl  J(Bn.da- 

V«r«rLilr, 

16.  BetdiM, 

72.01) 

fl.OO 

10.00 

St.  pRolel, 

IB.  Lignite, 

SB-SI 
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12.50 
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" 

15.00 

U.0O 

LeiuUl;. 

Bj  whom 
BD^yaed. 

1 
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.ietiea 

II 

a^ 

1 

^ 

3 

s. 

u 

>^ 

1 

jE- 

1.  B«Wge, 
I.  S.I1H  CrirtoU 

Coil. 

U.  Taiia, 
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34.00 

(6.01) 

10.0* 

n.  Oraad  Cambo, 

C«J, 
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17.08   iiO 

Caul  buia  of 

3:  fixXg*, 
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;; 

74.00 
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ft.  Or>i>d  Combe, 
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Mod  of  I  oiTiei. 

^ 

rsiso 

10.00  S.SO 
17,70   4.«a 

« 

M.whert.3>M[«r 

58.50 
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^^K 

»;   " 

Sdu  bMi,  3  <i|»r 

-.50   t.i» 

^^ 

&»]>ebtUo, 

S(.  BgrthUr, 

08.00 

2\.li<^iUM 

M.  OorolU. 

SO.SO 

i».oa  i.it 
i5.oo{U.4a 

^^ 

of  Boat.            3 

J7.S0 

n«r<Hdl,          j 

buic, 

qarlil'orbo        * 
(ud  Uraii-        S 

!: 

70.60 
09.70 

•cHio,                 6 

86.10 

l»l.60 

1«.» 

a.  Gmner,  f 

«S,«( 

Jl.20 

liM 

BL  Qenali, 

{ 

■S.H 

I4.M 

1S.40, 

5  at 

Pllcjrel,  No.  3. 

U.  6en«t, 

I1T.40 

61.00 

S:!! 

5.M 

BODITBD. 

Tl.iO 

,'i.60 

3.M 

3T.2r 

418 

Arerron,         [ 

BaiiDorAobin, 

F«-„i«t. 

8.M 

ur  DecueTillc, 

60.80 

asiii 

(.1* 

Cran.«,' 

53.S0 

:t0.3S 

7.S0 

LMvernno, 

50.00 

12.00 

8.00 

U  Poui, 

5S.0( 

7.00 

toXo, 

M.  n«E>laDll. 

111.20 

4.S0 

T„,              1 

Bfisfn  or 

i.'fifii 

3.8* 

C«m»ai, 

CutUIui, 

74.51 

20.  DO   4.t0 

f 

M.  Btrthior, 

50.00 

21.0020.09 

f 

BuLo  ol  SjgaTC, 

J 

M.  BQis, 
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Ando,               ) 

I 

M.  L.^pl.7, 

11.00 
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u 

1 
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SS-DO 
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.< 
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^ 
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Andtiffit  of  Combuitibla,  Europe. 
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Gate  Sohicht, 
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Adaptation  of  coal  to  steam  power^  79  to  92. 
Alabama;  U.  S.,  coal  production  and  area^  274. 

Coal-field  of  Tuscaloosa,  274. 
Albion  coal-mines,  Nova  Scotia,  524. 
Alleghany  coal-field  described,  267. 
America,  see  U.  S.  of  America,  228. 

British,  see  details  British  America,  506. 
North,  see  North  America,  227. 
South,  see  South  America,  557. 
Russian,  553. 
American  Geologists  and  Investigators,  264,  5,  6. 
Amber  with  lignite,  Maryland,  Delaware,  and  other  Atlantic  States,  825. 
Andes,  transverse  section  lignite  range  in  Chili,  558. 
Anthracite  basins,  statistics  of  Rhode  Island,  446. 

Massachusetts,  457. 
Pennsylvania,  843. 
Texas,  498. 
Antigua,  West  Indies,  petrified  wood,  583. 
Appalachian  coal-fields  described,  267. 

mountains,  268. 
Arctic  ocean,  Greenland,  546. 
Hasen  Island,  546. 
Byam  Martin's  Island,  546. 
Melville  Island,  547. 
Prince  Regent's  Inlet,  547. 
Arkansas,  bituminous  coal-fields,  487. 
Argentine  Republic,  568. 
Asphalte,  or  Asphaltum  in  Mexico,  504. 

in  Texas,  498. 
in  Trinidad,  584. 

in  Albion  county.  New  Brunswick,  516. 
in  South  America,  578. 
in  Peru,  563. 
in  Venezuela,  561. 


Et«iii  of  wei(;ht^,  moasuTCs  and  currencj,  f 
ijuid,  of  Texas,  4W. 
,  Mi§«auri  TeiriUiry,  4 

^^J      impact,  of  BarljQilors,  582. 
^^B  TriDidad,  584. 

■  Co'umb'a,  561. 

n    solid,  of  Caba,  localities,  576. 
*  New  OroQada,  560. 

Hurindo,  near  Chooo,  £60. 
B«DiA  I'e  du  Bogota,  559. 
Harncaybo,  501. 
Venezuela,  561. 
r  Kock  laland  peat.  Ithode  Island,  455, 
I   BloHHburg,  Pennsj/lTania,  conl  production.  341, 
Boca  Brava,  ititbums  of  Panama  wood  coal,  558. 
B<K<a  d«I  Turo,  iatbnius  of  Panama  wood  uoal,  559. 
^  BoHtoQ  Ublo  of  foreigrt  ooraiuerce,  409. 

arrivals  and  departures,  409, 
tonnage  entered  and  enrolled,  410. 
foreif^n  and  coaatnise  arrivals,  411. 
deatanoes  and  er^trnncea  Id  general  oouuneroe,  418. 
registered  tonnago.^lS. 
o<Hil  imported  ii 

tverage  retail  prices  of  ooal,  459. 
importation  of  Virginia  coaJp,  459, 
Bonlnrderio  Island,  (Jape  Breton,  coal,  532. 
Bimiil,  reported  coal,  569.  ' 

Annual  imports  of  Britisb  coal,  669. 
coal  of  Santa  Caterina,  570. 
Breokeoridge  ooal-field,  Eentnokj,  479. 
BritiAb  Ainerica,  geologistfl  and  explorers,  266, 

North  America,  currency,  ire*,  populAtion,  &06. 

FroTinoea  of  Canada,  511. 

importation  of  iron  in  1844,  507. 

importation  of  coal  from  V.  8.,  507. 

exportation  of  coal  into  U.  S.,  510. 

tollB  on  the  Welland  eaoal  on  ootJ,  608. 

tonnage  of  vessels  employed  in  the  inland  tnde  betiraea 

Canada  and  U.  S.,  1851,  609. 
value  of  the  exporte  from  Guuida  during  tine  year  1852, 

510. 
value  of  imports  during  same  period,  510. 
Eastern  Provinces,  New  Brunswick,  614. 

I.  New  Brunswick  northern  coal-field,  614. 

II.  Westmoreland  or  Bauth.«astem  oc«l-field,  614. 
m.  Sunbury,  or  south-western  coal-field,  614. 
Asphaltum  mine,  Albion  count;,  New  Bnuuwick,  516, 
Province  of  Nova  Sootia,  520. 

L  Cumberland -coal  region,  520. 

n.  Albion  mines,  or  Pietoo,  522. 

Sydney  mines,  531. 

Bridgeport  mines,  632. 

Island  and  County  of  Cape  Breton,  680. 
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British  America;  ooal  shipped  from  Cape  Breton,  582. 

Bridgeport,  582. 
Sydney,  582. 
Island  of  Bonlarderie,  582. 
Prince  Edward's  Island,  589. 
coal  trade  of  British  N.  America,  507. 
Magdalene  islands,  589. 
Newfoundland  coal  and  peat,  541. 
emigration  to  British  America,  541. 
shipping  and  tonnage  in  Britidi  America,  509. 
Hudson's  Bay  territory,  548. 
Charter  of  the  Hudson's  Bay  Co.,  548. 
Byam  Martin's  Island,  546. 

Great  tertiary  coal  range,  east  of  Rocky  Mountains,  548. 
Mackenzie  river,  hrown  coal,  548. 
Peel  and  Rat  river,  brown  coal,  550. 
Shores  of  the  Arctic  Sea,  brown  coal,  546. 
Vast  extent  of  this  range  through  the  North  American 
Continent,   Melville  Island,  anthracite  and  secondary 
coal,  and  lignite,  547. 
Prince  Regent's  Inlet,  brown  coal,  547. 
Yancouver's  and  Queen  Charlotte's  Islands,  coal  beds,  552. 
British  Ouiana,  lignites,  571. 
Brown  coal  of  Missouri,  490. 

Broadtop  Mountain  coal  field,  Pennsylvania,  U.  6.,  388. 
Brown  coal  of  Island  Madeira,  586. 
Brown  coal  of  South  America,  557. 
Brunswick,  New,  Land  Company's  mine,  514. 
Westmoreland  coal  field,  514. 
Coal  field  of  Sunbury  and  Qbeen's  counties,  514. 
Qreat  Brunswick  coal  field,  514. 
Byam  Martin's  Island  coal,  546. 

Cables,  experiments  on,  used  in  colliery  shafts  in  Prussia,  480. 

wire,  in  the  Pennsylvania  collieries,  487. 
California,  Upper,  north  fork  of  the  Platte  river  coal  beds,  496. 

Ooletio  age  of  coal,  496. 
Calamites  in  Nova  Scotia,  528. 
Canals  and  railroads  in  Pennsylvania,  849. 

New  York,  440. 
the  United  States,  259. 
Canada,  coal  trade  with  the  United  States,  507. 
absence  of  workable  coal  seams,  511. 
black  bituminous  shales,  Hudson  river  fleries,  512. 
carbonaceous  shales,  Chemong  series,  512. 
Petroleum  springs,  Oaspe  Bay,  518. 
peat  in  the  Gaspe  district,  518. 
Cannel  coal  in  Virginia,  286. 

in  Pennsylvania,  888. 
in  Kentucky,  802.  478. 
in  Indiana,  472. 
in  Missouri,  485. 
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Cape  Breton^  Sydney  coal  field,  530. 

Bridgeport  mines,  532. 
Caracas,  naphtha  at  Punta  d'Araya,  580. 

Island  of  Margarita,  mineral  pitch,  561. 
Porto  Cabello  coal,  qu.  asphalt?  561. 
Maracaybo,  chapapote  or  asphalt,  561. 
Cariaco,  Gulf  of,  Venezuela  naphtha,  561. 
Carine,  ancient  name  for  Havana,  579. 
Carolina,  North,  anthracite  and  bituminous  coal,  281. 

Prof.  Emmons  on  the  coal  formationSi  282. 
Cerro  Pasco,  Peru  coal,  562. 
Chapapote,  or  solid  asphaltum  of  Cuba,  576. 

Barbadoes,  582. 
Trinidad,  584. 
Mexico,  504. 
Charcoal,  ^ 

ar  on    e    ois,    V     incidentally  mentioned  in  yarions  parts  of  this  volume. 
Carbone  di  legna,  [  •'  ^ 

Carbon  de  lena,    J 

Chili,  tariff,  weights,  measures,  currency,  563. 

Talcahuano,  Arauco,  &c.,  brown  coal  for  steamers^  564. 

Valparaiso  brown  coal,  566. 

Province  of  Piura,  mineral  pitch,  564. 

Valdivirt  wood  coal,  565. 

Importation  of  English  coal,  567. 

Chiloe,  Chili,  wood  coal  near  San  Carlo,  565. 

Choco,  New  Granada,  fossil  wood,  560. 

Bitumen  of  Murindo,  560. 

coal,  tertiary?  at  7680  feet,  500. 

Colonel  Croghan's  discovery  of  coal-  in  Indiana,  in  1763,  250. 

Colombia,  New  Grenada,  coal  or  lignite,  501. 

^lincral  pitch  at  Payti,  501. 

Island  of  St.  Clara,  brown  coal,  559. 

Province  of  Choco,  brown  coal,  500. 

Guayaquil,  resinous  mineral,  500. 

Venezuela,  jisphalt,  &c.,  501. 

Commerce  of  the  United  States,  262. 

Commerce  of  the  American  Lakes,  314. 

Conception,  Cliili,  lignite,  504. 

Connecticut,  geological  survey,  402. 

Consumption  of  fuel  in  New  York,  441. 

Philadelphia,  395. 

Copal  fossil,  or  Tlighgate  resin,  495. 

Copper  ore  in  the  coal  measures  of  New  Brunswick,  515. 

Nova  Scotia,  529. 

Cordilleras  of  the  Andes,  lignite  and  anthracite,  564. 

Coxitauibo,  Peru,  asphaltum,  503. 

Coal  (exclusive  of  the  lignite  and  tertiary  kinds.) 

Of  the  Oolite  period  in  Richmond,  Virginia,  289. 

anthracite  and  bituminous  coal  traces  in  many  of  the  transition  rocks 

of  New  York  State,  439. 

Coal  in  new  red-sandstone  Connecticut,  402. 

also  in  Massachusetts^  461. 
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Capriferoas  lignites  in  PennErvlyania  base  of  the  Devonian  SerieS;  515. 

York  State  base  of  D.  Series,  440. 
Nova  Scotia  in  coal  measures,  529. 
New  Brunswick  in  coal  measures,  515. 
Cuba,  Island  of  aspbaltum,  chupapote,  &c.,  575. 

Mine  near  Havana,  mine  of  Casualidad,  577. 

Mine  towards  Matanzes,  577. 

Mine — Partido  de  San  Miguel,  578. 

Punta  Icacas  solid  bitumen,  578. 

Petroleum  Springs  in  Cuba,  579. 

Vegetable  impressions  in  calcarious  tufa,  580. 
Delaware,  lignite  or  fossil-wood,  438. 
Dora  coal  fields,  Virginia,  294. 
Disco  Island,  Greeenland,  brown  coal,  546. 
Duty,  coal  of  British  Provinces, — Late  Treaty,  539. 

Endless  Mountains  of  N.  America,  270. 

Ecuadar  Kepublic,  bituminous,  asphalte,  petroleum^  560. 

Faulkland  Islands,  peat  beds,  571. 

Father  Hennepen's  discovery  of  coal  in  Elinois  in  1679,  249. 
Fire  in  coal  mines  in  Eastern  Virginia,  292. 
Fishes  fossil  in  the  Sydney  coal-field  Cape  Breton,  531. 

Richmond,  Virginia  coal-fields,  287. 
Fossil  plants  of  the  Richmond  coal-field,  U.  S.,  287. 
Fredonia,  New  York,  439. 
Freights  of  Schuylkill  coal,  396. 

Qas-springs  of  carburetted  hydrogen  in  York  State,  439. 

in  Kentucky,  478. 
Gras  employed  in  the  furnaces  of  the  U.  States,  423. 
Geological  model  of  the  Schuylkill  coal-field,  373. 
Georgia,  U.  S.  part  of  the  Alleghany  coal-field,  271. 
Graphite  and  anthracite  in  Rhode  Island,  452. 

in  Massachusets,  461. 
Greenland,  west  coast,  coal  or  lignite  peat,  &c.,  546. 
Grenada,  West  Indies  fossil  plants,  560. 

Hudson  Bay  Company,  Charter,  543. 

Illinob,  coal  discovered  by  Father  Hennepin,  249. 

Coal-field  of  the  plain  of  the  Mississippi,  470. 

Division  of  the  coal-field,  470. 

Canals,  477. 
Dluminating  gas — coal  for — ^note  on,  374. 
Indiana,  division  of  the  Illinois  coal-field,  470. 

Transverse  section  of  the  Illinois  and  Indiana  coal-fields,  471. 

Bituminous  coal  of  Cannelton,  472. 
Iron  imported  into  British  America,  507. 
Iowa,  division  of  the  Illinois  coal-field,  481. 
Iron  wire  cables  for  coal  mines  in  America,  436. 

in  Prussia,  430. 
Iron  manufacture  in  the  U.  S.,  255. 

Western  Virginia,  286. 
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I  tnre  in  Eafltern  Virginia,  :!98. 

^^  Teoneasee,  2fl0. 

HP  Maryland,  321. 

pL'Dusj'lvanift,  417, 
Ou  Blimt  Furuucea,  for  Hiuelling  iron  with  Rntbruite,  bj  Prof.  S.  5. 
nnlduuuiu,  4-23. 

ifticft,  thin  roil  scams,  !iSl. 

Uiwh»c«.l,  I'.S.,  2R0. 

uwha,  VirginiA,  nitiunl  pa  For  iUnmtDBtinti  and  cmporattDg,  3O0L 

uludij  4ivisioD  of  tfa«  AuTgh>nj  cful-Selii,  301. 

GutDttl  ooal,  oonuDoti  omI,  801,  478. 

III.  IHtimoq  of  the  Illinois  nvl-field,  477. 

IVtrolimm  and  gu  springs,  4i£. 

I«h<mr  in  the  I'oUsTillo  coal-region,  U.  S.,  S08,  and  in  the  page  of  Addi- 
tions, U\. 
Ul»  commerce  of  America,  314. 
I*^aU  or  Arg(^ntia«  flcpnblie,  508. 
Llh.i|Ht  urcam  of  roal  tndc,  404. 
LMiaiani  coal  tncvs  and  importa,  S73. 
'  Ugbiic  of  Mncrto.  ri59. 

T»niarj  cil  Mf  Bniil.  570. 

L«bB«<tf  PnBaM,658. 
'Fktapiua,  567. 
ProTiDw  of  Veiuvaa,  558. 
Now  Gnud^  5^. 
UnilM  a>d  fbaHUnd  tnea  aad  plaBta  >ot  miod  as  eoU  U  a! 
Caha.6T5. 
TrinidM].  5S£. 
ESficifed,  tertiuT  A>tna  IomI  ftlmm,  359. 

Wt  ado  <tf  tW  A»d«,  OiE,  558. 
SBeiitd  trw  o»  tto  awaip^tBt  rf  the  A»fc«,  568. 
CuwifeioM  plute  U  (W  Wc  ar  tko  Aadt%  51&. 
OU  RdaawiitoM  o<  PnKjtnua,  440,  515^ 
intfatnMof  tho  M  rad^wteoMof  tW  CtehSB 

T-,  440. 
a  Ik  «»1  BMMM  of  X.  Bkiwwick,  51&. 

i>  N«n  SMtM.  SSSl 
FoMJlptaMte  of  tW  atw  11 1  iiiMhlini  janiiii  h.  Cj 
u  fxai.  wGit  a^  i>  Fartita  Tkebii,  398l 
uMaiT^MLS^' 
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Marine  anthracite  and  bitaminoas  coal,  464. 
Marine  Peat  for  domestic  purposes,  464. 
Maracajbo,  Caracas  solid  bitumen,  561. 
Maracaybo  Lake,  Venezuela,  asphaltuni;  561. 
Margareta  Island,  mineral  pitch,  561. 
Maryland  VII.,  portion  of  the  Alleghany  coal-field,  316.  . 

Frostburg  region  section,  fig.  8,  316. 
productive  capacity,  321. 
geological  profile,  323. 
cost  of  transportation,  324. 
lignite,  325. 
Massachusetts,  anthracite  at  Mansfield,  457. 

import  of  Pennsylvania  anthracite  and  bituminous  coals  into 

Boston,  458. 
average  retail  prices  of  bituminous  coal  and  anthracite  in 

Boston,  459. 
annual  importation  of  Virginian  coal,  459. 
average  price  of  coals  in  Boston,  459. 
bituminous  lignites  in  new  red  sandstone,  461.  % 

Wentham,  Worcester  coal  beds,  &c.,  460. 
Melville  Island,  coal  and  lignite,  547. 
Mendoza,  Chili,  silicified  trees,  cast  flank  of  the  Andes,  558. 
Mexico,  currency,  weights  and  measures  of  length,  502. 
asphaltum,  coal  beds  near  the  Bio  Orande,  503. 
Isthmus,  Province  of  Oajuca,  coal  and  lignite,  504. 

Province  of  Vera  Cruz,  504. 
New,  coal  in  the  Sierra  Verde,  500.  ** 

coal  in  the  Raton  Mountains,  500. 
Mineral  pitch  in  South  America,  561. 
Michigan,  coal  basin  of  the  peninsula,  466. 

peat,  469. 
Missouri  State,  bituminous  coal,  485. 

cannel  coal,  4%5. 
production,  486. 

Southern,  or  Kansas  Territory,  488. 
wood  coal  or  brown  coal,  489. 
bitumen  and  petroleum,  489. 

brown  coal  and  lignite  of  the  Upper  Missouri  Valley,  490. 
supposed  coal  on  the  St.  Peter's  Biver,  492. 
Upper  Missouri,  or  Nebraska  Territory,  493. 
Models,  see  geological  models  of  the  Schuvlkill  coal  region,  373. 
Muerta  Island,  Isthmus  Panama,  coal,  559. 

Naptha,  rock  oil,  seneca  oil  of  New  York,  439. 
Caracas,  and  Island  of  Marguerita. 
Maracaybo  mineral  pitch,  561. 
green  mineral  naptha  qf  Barbadoes,  582. 

of  Trinidad,  584. 
New  Brunswick,  North  America,  coal-fields,  514. 
Newfoundland,  North  America,  541.  ^ 

New  Grenada,  lignite,  petroleum,  &c.,  560. 

Isthmus  of  Panama,  coal,  558. 
Muerta  Island,  brown  coal,  559. 
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lire,  Kuirej  of  tUo  State,  4S3. 

pnftt  bc^,  403. 
inluniul  cuiiiiucrce,  273. 
ftOO. 
Ate,  petroleum,  called  senecn  or  G«nesee  oil,  439. 

coal  Hnd  antlimcito  traces  iu  the  traneition  rurbs, 

giu  Bpricgs  for  illuiuinittion,  439, 

GVpriferous  lignites,  440. 

iroii  works  in  Nuw  YoiV,  440. 

peat  or  turf,  440. 
Port,  t»blo  of  foreign  coinmcrc«,  4t>9. 

YtiMo  of  exports  and  importa,  409. 

t;oiior*l  comiucroe,  40H. 

r  ^Ued,4l0. 

till  •""  oi~             irrivals,  411. 

eni  1 1                 ofiD&ge,  412. 

gImik-         B). noi      ofTes£pK413. 

eomn  of  fliel  in  liic  city^  44L 

ftnoo—  of  sniliriuriM,  441. 

pric  -Tvign  bituuiiDODs  coaI,  441. 

po^  of  the  vilv,  44S. 

1BI|  nd  paatmugen,  442. 

tcIh  ita  aad  eiporti  from  port  of  I 

vBri  tent  of  (he  (olli  ccJtected  on 


nilroftds  in  SUte  of  Xew  York,  443. 

Amerion  coal  passing  through  the  canals,  443. 

amouDt  of  general  tonnage  on  the  State  canals,  444. 
Non  Seotia,  coa]-&eWi  genoallj, — 

Svdney  aunes,  531,      1  ^       „ , 

Brklg/pon  ,S,«,  532.  J  "^f  ""^ 
GumbcMand  and  Pieton  mines,  5S3. 
Albiaa  minea^  524. 

Oolite  Testable  foesils  of  Eaftera  Yimnia,  288. 

Ohio  (T£,)  portion  of  the  great  Allephanj  ccal-fidd,  303. 

pradnctioii  and  rahie  of  Ohio  coal,  305-6. 

commerce  of  the  l^es,  310. 

mI  tnde  tnm  CleaTeland,  309. 

utke  trake  Irom  Tarioos  States,  314. 
Oil,  Seneca,  or  Genesee  nil,  439. 
Ore^  THntoi7,  North  Ammea,  coaLfields,  494. 

Panama  Isthmns,  coal  tertiaij,  558. 
I^MO  or  CeiTO  Puco,  Pere,  coaI  of  dilkmt  kinds.  562. 
Pent  in  Ireland,  Fiance,  Bohemia,  Pruaa,  SaTaria,  166  to  183. 
'  I^l^onia,  %nite  lance,  567. 
^  FlMt,  TW  Nkland  I^ands,  571. 
Kev  York  State,  440. 
M>dnca)i,469. 
Bhode  Island  State.  455. 
N«v  ^i^eUi^  463. 


1 


INDEX.  685 

Peaty  Maine,  464. 

Newfoundland,  541. 
Penn's  pnroliase  of  the  bituminous  coal  land  in  1768;  243. 

anthracite  area,  1784. 
Penco,  Valparaiso,  wood  coal,  566. 
Pennsylvania,  Alleghany  or  Appalachian  coal-field,  270. 

geological  notices,  269. 
workable  beds,  271. 

historical  and  statistical  notices  of  Pennsylvania  coal,  329. 
extent  of  individual  coal  seams,  332. 
local  statistics,  333. 

transverse  sections  of  Blossburg  and  Ralston  coal  basins,  334. 
production  and  consumption  of  bituminous  coal  at  Pittsburg, 

336. 
Frostburg  bituminous  coal  region,  337,  fig.  5. 
coal  descending  East,  339. 

West,  340. 
North,  341. 
rates  of  toll  in  Pennsylvania,  342. 
systems  of  weights  and  measures  employed  in  the  coal  trade ; 

irregularities  and  defects,  230. 
coals  employed  in  the  glass  manufactories,  339. 
importation  of  foreign  bituminous  coal  into  Philadelphia,  340. 
anthracite  regions  of  Pennsylvania,  343. 
introductory  remarks,  343. 
history  and  development  of  anthracite,  346. 
canal  and  railroad  system  of  Pennsylvania,  349. 
comparative  advantage  of  anthracite,  351. 
area  of  anthracite  formations,  352. 

I.  Schuylkill,  or  Southern  coal  region,  354. 

article  on  the  recent  shaftings  and  borings  through  the  coal 

strata  of  the  Southern  coal  field,  359. 
Section  of  the  Mauch  Chunk  region,  355,  fig.  6. 
Section  of  Nesquehoning  or  Room  Run,  356,  fig.  7. 
Section  of  Tamaqua,  357,  fig.  8. 
capital  employed,  361. 
annual  production,  364. 
price  of  labour,  366. 

prices  of  coal  in  Philadelphia,  Boston  and  New  York,  367. 
Swatara  and  Pine  Grove  division,  367. 
section  of  the  Swatara  coal-field,  368. 
section  at  Black  Spring  Gap,  370. 
change  in  the  mineral  character  of  the  coal  in  Dauphin  county, 

371. 
geological  models,  373. 

II.  Middle  anthracite  district,  374. 
the  Shamokin  coal  basin,  374. 
Mahanoy  coal  basin,  378. 
Eastern  group  of  basins,  379. 

transverse  section  of  the  Pennsylvania  coal  beds,  380. 

III.  Wyoming  and  Lackawanna  anthracite  region,  384. 
amount  of  anthracite  produced,  385. 

Prof.  H.  D.  Rogers  on  Lackawanna  district,  888. 
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PennflylY&niay  lY.  Broadtop  Mountain  detached  aemi-bitiuuBOiw  oailidd, 

388. 
table  of  production  of  PennsyWama  anthracite,  389. 
Philadelphia  and  PottsviUe  Bailroad,  390. 
Schuylkill  Nayigation,  392. 
statistica  of  the  Schuylkill  Navigation,  393. 
comparative  value  of  coal  and  all  other  mincnlai  397. 
rapid  augmentation  of  production,  398. 
statistical  pyramid  of  American  anthracite,  399. 
Lehigh  coal  statistics,  401. 
the  stream  of  the  Lehigh  coal  trade,  404. 
diagrams  of  the  annual  price  of  Lehigh  and  Schuylkill  coal, 

406. 
domestic  commerce  of  Philadelphia,  407. 
foreign  commerce,  408. 

comparative  commercial  tables,  Philadelphia,  New  York,  Bos- 
ton, 409. 
table  of  foreign  and  coastwise  arrivals,  411. 
enrolled  and  licensed  tonnage,  412. 
clearances  and  entrances  in  general  commerce,  413. 
employment  of  anthracite  in  iron  making,  414. 
capital  required,  419. 

iron  received  in  Philadelphia  from  the  interior,  421. 
Peru,  coal  of  Cerro  Pasca,  562. 

fossil  charcoal  of  Raucas,  562. 
asphaltum  of  Coxitambo,  563. 
Petroleum  wells  and  springs  in  Trinidad  and  Barbadoes,  584,  582. 

Cuba,  near  Havana,  579. 
Caracas  Punta  d'Arava,  561. 
Trinidad,  Cape  de  la  Brea,  584. 
Barbadoes,  582. 
Canada,  512. 
Virginia,  300. 
New  York,  439. 
Kentucky,  478. 
Petrified  forest  of  the  Andes  tertiary  age,  558. 
Plata  La.     Coal  in  the  south-west,  568. 
Plumbago,  I.  Trinidad  with  a  coal  bed,  585. 
Plumbaginous  anthracite,  Rhode  Island,  452. 
Pictou  mines,  Nova  Scotia,  522. 

Price  of  Pictou  and  Sydney  coals  in  New  York  and  Philadelphia,  538. 
Pitch  Lake  of  Texas,  498. 

Trinidad,  584. 
Pitch  or  tar  springs  in  South  America,  561. 
Pittsburg,  U.  S.,  origin  of,  330. 

production  and  consumption  of  bituminous  coal,  334. 
Philadelphia,  table  of  foreign  bituminous  coal  imported  into  Philadelphia, 

340. 
anthracite  annually  sold  for  home  consumptioUi  395. 
prices  of  anthracite  in  Philadelphia,  405. 
domestic  commerce  of  "         407. 

foreign  commerce  of  "        408. 
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Pliiladelpliiay  general  oommeroe  of  Philadelphia^  409. 

tonnage  owned,  registered  and  enrolledi  410. 

enrolled  and  licensed  tonnage,  408. 

foreign  and  coastwise  arrivals,  4 IX.  _ 

clearances  and  entrances  in  general  oommeroe,  413. 

shipments  of  anthracite  from  Bristol  to  Philadelphia,  405. 
Porto  Cabello,  Caracas,  coal  or  asphalte,  5&1. 
Porto  Rico,  581. 

Prince  Edward's  Island  coal,  539. 
Prince  Regent's  Inlet  brown  coal,  547. 
Prices  of  anthracite  in  America,  367. 

Philadelphia,  405. 
Pyramid  of  Pennsylvania  anthracite,  399. 

m 

Queen  Charlotte's  Island,  west  coast  of  North  America,  coal,  552. 

Railroads  in  the  United  States  of  America,  259. 
Raucas  in  Peru,  fossil  charcoal,  562. 
Retinite,  or  Retinasphalt  in  lignite,  Greenland,  546. 
Rhode  Island  State  anthracite  localities,  446. 

Portsmouth  mines  and  coal  measures,  447. 

Geological  details  and  sections,  449. 

Graphite  or  Plumbago,  452. 

Anthracite  near  Pawtuxet,  454. 

Peat  of  Block  Island,  455. 
Rio  de  la  Plata  coal  importations,  569. 
Rocky  mountain  coal,  251-2. 
Rupert's  Land  Hudson's  Bay  Company,  543. 
Russian  America  coal  beds,  553. 

St.  Lucie,  West  Indies,  volcanic,  585. 

Santa  Clara  Island  coal  or  lignite,  559. 

Santa  F^  de  Bogota  coal,  559. 

Saint  Catharine,  Isle  of  Brazil,  Br.  coal,  570. 

Saint  John's,  now  Prince  Edward's  Island,  coal,  B.  A.,  539. 

South  America  carboniferous  formations,  557. 

Peru,  Cerro  Pasca,  at  14,278  feet,  coal  of  various  kinds, 
fossil  charcoal,  562. 

Republic  of  Ecuador,  560. 
Venezuela,  561. 
Peru,  562. 
Chili,  563. 

wood  coal  at  Talcahuano,  Arauca,  Chiloe,  &c.,  564. 

New  Grenada,  558. 

Santa  Clara,  559. 

Muerto  Island,  558. 

Magdalena  bitumen,  561. 

Choco  Province,  brown  coal  and  lignite,  560. 

Santa  ¥6  de  Bogota^  559. 

Patagonia,  567. 

La  Plata,  568. 

Brazil  reported  coal  or  lignite^  coal  imported,  569. 

British  Guiana,  571. 
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South  America,  Falkland  Islands,  peat  in  great  abundance^  571. 
Schuylkill  Navigation  details,  393. 
Shamokin  coal  basin,  U.  S.;  374. 

article  on  the  recent  improvements,  rail-roads,  &c.y  375. 
Semi-bituminous  coal  in  Bedford  and  Huntingdon  counties,  388. 
Seneca  or  Genesee  oil,  U.  S.,  439. 

Sigillaria,  their  position  in  coal  measures,  Nova  Scotia,  522. 
Spontaneous  combustion  of  bituminous  coal,  see  Nova  Scotia,  525. 
Statistical  pyramid  of  Pennsylvania  anthracite,  399. 
Stream  of  the  Lehigh  anthracite,  404. 
Subterranean  temperature,  293. 
Sulphur  in  anthracite  and  bituminous  coal,  352. 
Sydney  coal  mines.  Nova  Scotia,  531. 

# 
Talcahuano,  Chili,  brown  coal  used  for  steamers,  564. 
Temperature  of  the  coal  mines,  Hichmond,  Virginia,  293. 
Tennessee,  U.  S.,  part  of  the  great  coal-field,  278. 

Section,  fig.  1,  277;  Production,  279. 
Texas,  asphaltum  or  pitch  lake,  498. 

coal  and  anthracite,  499. 

probable  continuation  of  the  great  Northern  zone  of  brown  coal,  499 
and  500. 
Tonnage  of  the  United  States,  261. 
Tolls  on  State  works  in  America,  261. 
Trinidad,  pitch  lake  petroleum,  584. 

lignite  of  the  palm,  coal,  585. 
Truxillo,  Peru,  coal  or  lignite,  562. 
Tufa,  with  vegetable  impressions  in  Cuba,  580. 
Tuscaloosa,  U.  S.,  coal-field,  274. 

United  States  of  America,  weights  and  measures,  228. 

currency,  229. 

systems  of  weights  and  measures,  229. 
American  tariff  on  foreign  coals,  237. 
British  export  duties,  237. 
gross  importations  of  foreign  coals,  238. 
balance  of  imports  and  exports,  average  prices, 

239. 
condensed  view  of  importation,  240. 
tariff  duties,  241. 
preliminary  sketch  of  the  American  coal-fields, 

243. 
iron   manufacture  and  trade  of  United  States, 

import,  production  and  consumption  of  iron  in 
United  States  in  1851,256. 

condensed  table  of  the  imports  of  the  variou?> 
descriptions  of  iron  in  U.  S.,  to  1853,  257. 

value  of  iron  imported  into  U.  S.,  257. 

table  of  the  tons  of  iron  of  all  kinds  imported 
from  Great  Britain  to  the  United  States,  25S. 

statistics  of  the  United  States,  259. 

rail- roads,  259. 
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United  States  of  America^  canals,  260. 

lines  of  magnetic  telegraph,  260. 

registered,  enrolled,  and  liceni^  tonnage  owned 
m  the  principal  States,  260. 

comparative  view  of  the  registered,  enrolled  and 
licensed  commercial  tonnage  of  the  United 
States,  exclusive  of  those  engaged  in  the  fish- 
eries, 261. 

tolls  received  on  State  works,  261. 

vessels  built  in  U.  S.  from  1815  to  1852,  261. 

steam  vessels,  262. 

foreign  commerce  of  U.  S  ,  262. 

geological  investigations  in  America  chronologi- 
cally and  geographically  arranged,  264. 

the  Alleghany  Appalachian  or  Endless  mountain 
coal-field,  267. 

Louisiana,  272. 

I.  Alabama  division,  274. 

II.  Georgia  division,  278. 

III.  Tennessee  division,  section,  fig.  1,  278. 
North  Carolina,  281. 

IV.  Western  Virginia,  284. 
Eastern  Virginia,  287. 

V.  Kentucky  division,  301. 

VI.  Ohio  division,  303. 

VII.  Maryland  division,  316. 

VIII.  Pennsylvania  division,  326. 
Delaware,  438. 

New  York,  439. 

Rhode  Island,  446. 

Massachusetts,  457. 

Connecticut,  462. 

New  Hampshire,  463. 

Maine,  464. 

Michigan,  466. 

Central  bituminous  coal-field,  470. 

I.  Indiana  portion  of  this,  details,  470. 

n.  Illinois  portion        "  *'      475. 

m.  Kentucky  portion,  "      477. 

IV.  Iowa  division,  "      481. 

Wisconsin,  "      483. 

Missouri  State,  "      484. 

Arkansas,  "      487. 

Southern  Missouri,  or  Kanzas  territory,  488. 

Wood  coal,  or  brown  coal,  489. 

Petroleum,  489. 

Missouri  tertiary  coal  region,  490. 

Upper  Missouri,  now  Nebraska  territory,  493. 

Missouri  notices  by  Dr.  D.  D.  Owen,  486. 

railroads,  canals,  &c.,  magnetic  telegraph,  259, 
260. 

tonnage,  tolls  and  commerce,  261. 
Valparaiao,  brown  ooal  on  the  coast,  564. 
V.iaifkOIiUiooal,565. 
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Yancouyer's  Island,  British  America,  coal,  &52. 
Venezuela  coal,  naphtha  and  petroleum,  561. 
Ventilation  of  coai  mines,  99. 

fiery  collieries,  107. 

collieries  in  Scotland  and  the  north  of  England,  111. 
examination  before  a  Committee  of  the  House  of  Parliament, 
112. 
Vera^ua,  Isthmus  of  Panama,  coal  beds,  558. 
Virginia,  Richmond  coal-field,  287. 
IV.  Western  diyision,  284. 
cannel  coal,  286. 
iron  manufactory,  286. 
Eastern  Virginia,  Richmond  coal-field,  287. 
section  of  the  Richmond  basin.  No.  2,  291. 
subterranean  temperature,  293. 
fire-damp,  293. 

price  of  coal  at  the  mines,  295. 
quality,  analyses,  295; 
Clover  Hill  mines,  296. 
annual  shipments  of  Richmond  coal,  297. 
iron  manufactory  of  Eastern  Virginia,  298. 
lignites  in  sandstone  of  the  Oolite  age,  299. 
petroleum  at  Kanawha,  300. 
Vitreous  copper  in  the  lignites  of  New  Brunswick  and  Nova  Scotia,  186. 

also  in  Pennsylvania,  138. 
New  York,  440. 

Wages,  366,  and  in  a  page  of  additions. 
Wabash  river,  coal  discovered  in  1768,  250. 
West  India  Islands,  Cuba,  575. 

chapapote,  petroleum,  577. 

importation  of  coal  into  West  Indies,  579. 

Jamaica  thin  coal  seams,  581. 

l^orto  Rico,  581. 

Barbadoes,  asphalt,  naphtha,  582. 

Guadaloupc,  583. 

Trinidad,  bitumen,  584. 

Grenada,  vegetable  fossils,  560. 

St.  Lucie,  volcanic  traces,  585. 
Wilderness  of  St.  Anthony,  248. 
Wisconsin,  bituminous  shale  peat,  483. 
Wire  cables  in  United  States, — Prussia,  430. 
Worcester,  Massachusetts,  plumbaginous  anthracite,  460. 
Wenthara,  400. 
Weights  and  Measures  for  United  States,  Mexico  and  Europe,  589,  etc. 


ADDITIONS  AND  CORRECTIONS. 

Page  45  line  25,  make  of  iron  in  England,  for  <' 2,250,000,"  read  about  3,000,000.* 
«    45  «    26,  for  "mining,"  read  "mining  coal";  this  paragraph  belongs  to  p.  87,  last 

line  of  the  note. 
"    46  "    81,  Table,  for  "2,250,000,"  read  abont  3,000,000. 
"131  "    41,  for  "Lepedoflo708,"read  Lepedophloeas. 
"  178  "      4,  for  "  bar  iron,"  read  pnddled  iron  with  242  kilog.  peat 
"  178  "      5,  for  "  116  kilog.  pig  iron,"  read  puddled  iron. 
"  225,  866,  494,  for  "  State  of  Oregon,"  read  Territory. 

256  "    32,  88,  yalue  of  exporU  of  iron  from  the  United  States,  for  "875,621,"  read 

1,875,621 


ft 


2,255,698 
"  866,  "    83,  The  price  of  labour  at  Pottsyille.— -Wages  hare  yaried  rery  little  since  1847 

up  to  this  year,  when  they  hare  increased  30  per  cent.  Miners  receired 
$7  per  week;  inside  labourers,  $6,  and  outside  labourers,  $5.50  per 
week,  up  to  1854.  Now  miners  receiye  $11  and  $12  per  week ;  inside 
labourers  $8,  outside  $7  per  week.  Miners  now  work  by  the  ton,  which 
pays  them  about  $50  per  month. — PotUville,  Sept,  1854. 

*  By  a  London  correspondent  of  the  New  York  Commercial  Adyertiser,  dated  July  10th, 
1854,  we  find  it  stated  that  the  aggregate  exports  of  iron  are  1,950,000  tons  per  annum,  (pig 
iron)  which  may  he  taken  as  two-thirds  of  the  entire  production. 


